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BOM Groups 


K16 BOM Variants on following page 


Module Parts 





PART NUMBER 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 








33783820 


IC, MCP89U-AO1, 24. 5MMX24 . 5MM, 1244FCRGA 


CRITICAL 


MCP89U:A01 





33783868 


IC, MCP89U-A02, 24. SMMX24. 5MM, 1244FCBGA 


CRITICAL 


MCP89U:A02 





33783938 


IC, MCP89U-A03, 24. 5MMX24 . 5MM, 124 4FCRGA 


CRITICAL 


MCP89U:A03 








33380552 


HYNIX, LVDDR3, 1GBIT, 7.5X11.0 


I3100,U3110,U3120, U3] 


CRITICAL 


DRAM_TYPE:HYNIX_2G: 





33380552 


HYNIX, LVDDR3, 1GBIT,7.5X11.0 


3200, U3210, U3220, U3 


CRITICAL 


DRAM_TYPE:HYNIX_2G: 








BOM GROUP 


BOM OPTIONS 


33380552 


HYNIX, LVDDR3, 1GBIT, 7.5X11.0 


I3300,U3310,U3320,U34 


CRITICAL 


DRAM_TYPE:HYNIX_2G: 








K16_COMMON 


COMMON, ALTERNATE, PROJ:K16,K16_MISC, MCP8 9U:A03, K16_DEBUG: ENG, K16_PROGPARTS, SPI: 41MHZ, LVDDR3: YES, WLAN_PCTL:HW, IPD_5V:S5_INT, IPD_3V3:S5 


33380552 


HYNIX, LVDDR3, 1GBIT, 7.5X11.0 


3400,U3410,U3420, U34 


CRITICAL 


DRAM_TYPE:HYNIX_2G: 








K16_MISC 


DP_ESD, DP_PWR: SMC, VFRQ: SLPS3, HVDDLDO: FIXED, MCPHVDD : P2V5,MCPPLL_R:REG, SOPGOOD_BJT, ISL6259_SCREENED: YES, DPI2C: SMC 


33380553 


SAMSUNG, LVDDR3, 1GBIT, 7.5X11.0 


I3100,U3110,U3120, U3] 


CRITICAL 


RAM_TYPE:SAMSUNG_2 


EBB 








K16_PROGPARTS 


BOOTROM: UNLOCKED, SMC: PROG 


33380553 


SAMSUNG, LVDDR3, 1GBIT, 7. 5X11. 


3200, U3210,U3220, U3 


CRITICAL 


RAM_TYPE:SAMSUNG_2 


EB 








K16_DEVEL: ENG 


BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFI_DEBUG, SOPGOOD_ISL, MCPPLL_LDO, S3_SO_LED 


33380553 


SAMSUNG, LVDDR3, 1GBIT, 7. 5X11. 


3300,U3310,U3320,U34 


CRITICAL 


IPRAM_TYPE: SAMSUNG_2 


5B 








K16_DEVEL: PVT 


LPCPLUS 


33380553 


SAMSUNG, LVDDR3, 1GBIT, 7. 5X11. 


3400,U3410,U3420, U34 


CRITICAL 


IPRAM_TYPE: SAMSUNG_2 


5B 








K16_DEBUG: ENG 


DEVEL_BOM, SMC_DEBUG: YES, XDP 


33380554 


MICRON, LVDDR3, 1GBIT, 8X11.5 


I3100,U3110,U3120, U3] 


CRITICAL 


PRAM_TYPE:MICRON_2GB 








K16_DEBUG: PVT 


DEVEL_BOM, BKLT: PROD, BMON: PROD, SMC_DEBUG: YES, XDP, VREFMRGN : NO 


33380554 


MICRON, LVDDR3, 1GBIT, 8X11.5 


3200, U3210,U3220, U3 


CRITICAL 


PRAM_TYPE:MICRON_2GB 








K16_DEBUG: PROD 


BKLT:PROD, BMON: PROD, SMC_DEBUG: YES, XDP, VREFMRGN : NO 


33380554 


MICRON, LVDDR3, 1GBIT, 8X11.5 


I3300,U3310,U3320,U34 


CRITICAL 


PRAM_TYPE:MICRON_2GB 








DDR3 : HYNIX_2GB 


DRAM_CFGO:L, DRAM_CFG1:L, DRAM_CFG2:L, DRAM_CFG3:L, DRAM_TYPE: HYNIX_2GB 


33380554 


MICRON, LVDDR3, 1GBIT, 8X11.5 


3400,U3410,U3420, U34 


CRITICAL 


PRAM_TYPE:MICRON_2GB 








DDR3 : SAMSUNG_2GB 


DRAM_CFGO:L, DRAM_CFG2:L, DRAM_CFG3:L, DRAM_TYPE: SAMSUNG_2GB 


33380565 


ELPIDA, LVDDR3, 1GBIT, 7.5X10. 


I3100,U3110,U3120, U3] 


CRITICAL 


PRAM_TYPE:ELPIDA_2GB 








DDR3 :MICRON_2GB 


DRAM_CFGO:H, DRAM_CFG1:L, DRAM_CFG2:L, DRAM_CFG3:L, DRAM_TYPE:MICRON_2GB 


33380565 


LVDDR3, 1GBIT, 7. 


3200, U3210,U3220, U3 


CRITICAL 


PRAM_TYPE:ELPIDA_2GB 








DDR3 : ELPIDA_2GB 


DRAM_CFGO:H, DRAM_CFG2:L, DRAM_CFG3:L, DRAM_TYPE:ELPIDA_2GB 


33380565 


ELPIDA, LVDDR3, 1GBIT, 7.5X10. 


I3300,U3310,U3320,U34 


CRITICAL 


PRAM_TYPE:ELPIDA_2GB 








DDR3 : ELPIDA_4GB 


DRAM_CFGO:H, DRAM_CFG2:H, DRAM_CFG3:L, DRAM_TYPE:ELPIDA_4GB 


33380565 


LVDDR3, 1GBIT, 7. 


I3400,U3410,U3420, U34 


CRITICAL 


PRAM_TYPE:ELPIDA_2GB 








DDR3:HYNIX_4GB 


DRAM_CFGO:L, DRAM_CFG1:L, DRAM_CFG2 :H, DRAM_CFG3:L, DRAM_TYPE:HYNIX_4GB 


333S0566 


ELPIDA, LVDDR3, 1GBIT, 7.5X10. 


3100,U3110,U3120, U3] 


CRITICAL 


PRAM_TYPE:ELPIDA_4GB 








DDR3 : SAMSUNG_4GB 


DRAM_CFGO:L, DRAM_CFG2:H, DRAM_CFG3:L, DRAM_TYPE: SAMSUNG_4GB 


33380566 


ELPIDA, LVDDR3, 2GBIT, 7. 


3200,U3210,U3220, U3 


CRITICAL 


PRAM_TYPE:ELPIDA_4GB 








DDR3 :MICRON_4GB 


DRAM_CFGO:H, DRAM_CFG1:L, DRAM_CFG2 :H, DRAM_CFG3:L, DRAM_TYPE:MICRON_4GB 


333S0566 


ELPIDA, LVDDR3, 2GBIT, 7. 


I3300,U3310,U3320,U34 


CRITICAL 


PRAM_TYPE:ELPIDA_4GB 








CAPS:SS 


SS_CAP_2_2UF,SS_CAP_10UF, SS_CAP_1UF, SS_CAP_22UF 


333S0566 


ELPIDA, LVDDR3, 2GBIT, 7. 5X10. 


3400,U3410,U3420,U34 


CRITICAL 


PRAM_TYPE:ELPIDA_4GB 








CAPS :MU 


MU_CAP_2_2UF,MU_CAP_10UF,MU_CAP_1UF,MU_CAP_22UF 


33380555 


HYNIX, LVDDR3, 2GBIT, 9X11.1 


3100,U3110,U3120, U3] 


CRITICAL 


DRAM_TYPE:HYNIX_4G: 








CAPS: TY 








TY_CAP_2_2UF, TY_CAP_10UF, TY_CAP_1UF, TY_CAP_22UF 


33380555 


HYNIX, LVDDR3, 2GBIT, 9X11.1 


3200, U3210,U3220, U3 


CRITICAL 


DRAM_TYPE:HYNIX_4G: 











Programmable Parts 





338S0563 


IC, SMC, HS8/2117, 9X9MM, TLP, HF CRITICAL SMC : BLANK 








33580610 








IC, FLASH, SPI, 32MBIT, 3.3V, 86MHZ, 8-SOP CRITICAL BOOTROM: BLANK 




















Alternate Parts 





PART NUMBER | ALTERNATE FOR 
PART NUMBER 


BOM OPTION COMMENTS : 








138S0681 138S0638 


TAIYO YUDEN AS ALTERNATE 





15280874 15280516 


MAGLAYERS AS ALTERNATE 





15280847 152S0586 


MAGLAYERS AS ALTERNATE 





35382987 35382988 


HVDDLDO: FIXED 





10480023 104S0018 


ALTERNATES 





10780139 107S0075 





138S0671 13880673 


TAIYO AS ALTER! 





15580578 155S0367 





376S0926 376S0610 


FAIRCHILD AS ALTERNATE 





15580457 15580329 


MAGLAYER: LTERNATE 








377S0107 377S0066 


ON SEMI AS ALTERNATE 


33380555 


HYNIX, LVDDR3, 2GBIT, 9X11.1 


I3300,U3310,U3320,U34 


CRITICAL 


DRAM_TYPE:HYNIX_4G: 





33380555 


HYNIX, LVDDR3, 2GBIT, 9X11.1 


3400,U3410,U3420,U34 


CRITICAL 


DRAM_TYPE:HYNIX_4G: 





33380556 


SAMSUNG, LVDDR3, 2GBIT, 7. 5X11. 


3100,U3110,U3120, U3] 


CRITICAL 


RAM_TYPE:SAMSUNG_4 


EBB 





33380556 


SAMSUNG, LVDDR3, 2GBIT, 7. 5X11. 


3200,U3210,U3220, U3 


CRITICAL 


RAM_TYPE: SAMSUNG_4 


5B 





33380556 


SAMSUNG, LVDDR3, 2GBIT, 7. 5X11. 


3300, U3310,U3320,U34 


CRITICAL 


IPRAM_TYPE: SAMSUNG_4 


EB 





33380556 


SAMSUNG, LVDDR3, 2GBIT, 7.5X11.0 


3400,U3410,U3420,U34 


CRITICAL 


IPRAM_TYPE: SAMSUNG_4 


5B 





33380557 


MICRON, LVDDR3, 2GBIT, 9X11.5 


3100,U3110,U3120, U3] 


CRITICAL 


PRAM_TYPE:MICRON_4GB 





333S0557 


MICRON, LVDDR3, 2GBIT, 9X11.5 


I3200,U3210,U3220, U3 


CRITICAL 


PRAM_TYPE:MICRON_4GB 





33380557 


MICRON, LVDDR3, 2GBIT, 9X11.5 


3300,U3310,U3320,U34 


CRITICAL 


PRAM_TYPE:MICRON_4GB 





333S0557 


MICRON, LVDDR3, 2GBIT, 9X11.5 


3400,U3410,U3420,U34 


CRITICAL 


PRAM_TYPE:MICRON_4GB 





35382392 


IC, ISL6259, BATCHARGER, 4X4MM, QFN28 


Uu7000 


CRITICAL 


ISL6259_SCREENED :N 





35382929 











IC, ISL6259, BATCHARGER, 3%, 4C4MM, QFN28 


uU7000 








CRITICAL 





}SL6259_SCREENED : YES 








VENDOR CFG 0 


HYNIX 


CFG 1 





SAMSUNG 





MICRON 





ELPIDA 











DRAM CFG CHART 


DIE REV 
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BOM Variants 


Bar Code Labels / EEE #’s 





BOM NUMBER 


NAME 


OPTIONS 


PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 





639-1070 


PCBA, MLB, 1.86GHZ 


BY 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCWQ, CAPS: 


MU, DDR3 


: HYNIX_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWM 


CRITICAL 


BEEBE: 


DCWM 





639-0837 


PCBA, MLB, 1.86GHZ 


HY 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


.- 86GHZ, EEEE 


:DCXW, CAPS: 


SS,DDR3 


: HYNIX_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWN 


CRITICAL 


BEEBE: 


DCWN 





639-1096 


PCBA, MLB, 1.86GHZ 


HY 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXN, CAPS: 


TY, DDR3 


: HYNIX_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWP 


CRITICAL 


BEEBE: 


DCWP 





639-1101 


PCBA, MLB, 1.86GHZ 


HY 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXV, CAPS 


:MU, DDR3 


: HYNIX_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWQ 


CRITICAL 


BEEBE: 


DCWQ 





639-1098 


PCBA, MLB, 1.86GHZ 


BY 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXQ, CAPS: 


SS,DDR3 


: HYNIX_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWR 


CRITICAL 


BEEBE: 


DCWR 





639-1068 


PCBA, MLB, 1.86GHZ 


HY 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


.- 86GHZ, EEEE 


:DCWN, CAPS: 


TY, DDR3 


: HYNIX_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWT 


CRITICAL 


EEEE: 


DCWT 





639-1083 


PCBA, MLB, 1.86GHZ 


MI 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCX6, CAPS 


:MU, DDR3 


:MICRON_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWV 


CRITICAL 


BEEBE: 


DCWV 





639-1078 


PCBA, MLB, 1.86GHZ 


MI 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCX1, CAPS: 


SS,DDR3 


:MICRON_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWW 


CRITICAL 


BEEBE: 


DCWW 





639-1090 


PCBA, MLB, 1.86GHZ 


MI 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXG, CAPS: 


TY, DDR3 


:MICRON_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWX 


CRITICAL 


BEEBE: 


DCWX 





639-1088 


PCBA, MLB, 1.86GHZ 


MI 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXD, CAPS 


:MU, DDR3 


:MICRON_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCWY 


CRITICAL 


BEEBE: 


DCWY 





639-1067 


PCBA,MLB, 1.86GHZ 


MI 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCWM, CAPS: 


SS,DDR3 


:MICRON_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX0O 


CRITICAL 


BEEBE: 


DCXO 





639-1077 


PCBA, MLB, 1.86GHZ 


MI 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


. 86GHZ, EEEE 


:DCXO, CAPS: 


TY, DDR3 


:MICRON_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX1 


CRITICAL 


EBEEE 


:DCX1 





639-1080 


PCBA, MLB, 1.86GHZ 


SA 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCX3, CAPS 


:MU,DDR3: 


SAMSUNG_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX2 


CRITICAL 


EBEEE: 


DCX2 





639-1095 


PCBA, MLB, 1.86GHZ 


SA 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXM, CAPS: 


SS,DDR3: 


SAMSUNG_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX3 


CRITICAL 


BEEBE: 


DCX3 





639-1071 


PCBA, MLB, 1.86GHZ 


SA 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCWR, CAPS: 


TY,DDR3: 


SAMSUNG_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX4 


CRITICAL 


BEEBE: 


DCX4 





639-1097 


PCBA, MLB, 1.86GHZ 


SA 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXP, CAPS 


:MU, DDR3: 


SAMSUNG_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX5 


CRITICAL 


BEEBE: 


DCX5 





639-1084 


PCBA, MLB, 1.86GHZ 


SA 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCX7, CAPS: 


SS,DDR3: 


SAMSUNG_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX6 


CRITICAL 


EEEE: 


DCX6 





639-1091 


PCBA, MLB, 1.86GHZ 


SA 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DCXH, CAPS: 


TY,DDR3: 


SAMSUNG_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX7 


CRITICAL 


EBEEE: 


DCX7 





639-1092 


PCBA, MLB, 2.13GHZ 


HY 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCXJ, CAPS 


:MU, DDR3 


: HYNIX_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX8 


CRITICAL 


BEEBE: 


DCX8 





639-1082 


PCBA,MLB, 2.13GHZ 


BY 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCX5, CAPS: 


SS,DDR3 


: HYNIX_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCX9 


CRITICAL 


EEEE 


:DCX9 





639-1085 


PCBA, MLB, 2.13GHZ 


HY 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


.-13GHZ, EEEE 


:DCX8, CAPS: 


TY, DDR3 


: HYNIX_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXC 


CRITICAL 


BEEBE: 


DCXC 





639-1089 


PCBA,MLB, 2.13GHZ 


HY 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCXF, CAPS 


:MU, DDR3 


: HYNIX_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXD 


CRITICAL 


BEEBE: 


DCXD 





639-1075 


PCBA, MLB, 2.13GHZ 


HY 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCWX, CAPS: 


SS,DDR3 


: HYNIX_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXF 


CRITICAL 


BEEBE: 


DCXF 





639-1079 


PCBA,MLB, 2.13GHZ 


BY: 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCX2, CAPS: 


TY, DDR3 


: HYNIX_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXG 


CRITICAL 


BEEBE: 


DCXG 





639-1099 


PCBA, MLB, 2.13GHZ 


MI 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCXR, CAPS 


:MU, DDR3 


:MICRON_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXH 


CRITICAL 


BEEBE: 


DCXH 





639-1087 


PCBA, MLB, 2.13GHZ 


MI 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCXC, CAPS: 


SS,DDR3 


:MICRON_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXJ 


CRITICAL 


BEEBE: 


DCXJI 





639-1069 


PCBA, MLB, 2.13GHZ 


MI 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCWP, CAPS: 


TY, DDR3 


:MICRON_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXK 


CRITICAL 


BEEBE: 


DCXK 





639-1100 


PCBA, MLB, 2.13GHZ 


MI 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCXT, CAPS 


:MU, DDR3 


:MICRON_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXL 


CRITICAL 


BEEBE: 


DCXL 





639-1093 


PCBA, MLB, 2.13GHZ 


MI 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


.-13GHZ, EEEE 


:DCXK, CAPS: 


SS,DDR3 


:MICRON_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXM 


CRITICAL 


BEEBE: 


DCXM 





639-1076 


PCBA,MLB, 2.13GHZ 


MI 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCWY, CAPS: 


TY, DDR3 


:MICRON_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXN 


CRITICAL 


BEEBE: 


DCXN 





639-1074 


PCBA, MLB, 2.13GHZ 


SA 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCWW, CAPS 


:MU,DDR3: 


SAMSUNG_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXP 


CRITICAL 


BEEBE: 


DCXP 





639-1072 


PCBA,MLB, 2.13GHZ 


SA 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCWT, CAPS: 


SS,DDR3: 


SAMSUNG_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXQ 


CRITICAL 


BEEBE: 


DCXQ 





639-1086 


PCBA, MLB, 2.13GHZ 


SA 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCX9, CAPS: 


TY, DDR3: 


SAMSUNG_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXR 


CRITICAL 


BEEBE: 


DCXR 





639-1073 


PCBA,MLB, 2.13GHZ 


SA 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCWV, CAPS 


:MU,DDR3: 


SAMSUNG_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXT 


CRITICAL 


EEEE: 


DCXT 





639-1081 


PCBA, MLB, 2.13GHZ 


SA 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


.13GHZ, EEEE 


:DCX4,CAPS: 


SS,DDR3: 


SAMSUNG_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXV 


CRITICAL 


BEEBE 


:DCXV 





639-1094 


PCBA,MLB, 2.13GHZ 


SA 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DCXL, CAPS: 


TY, DDR3: 


SAMSUNG_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DCXW 


CRITICAL 


BEEBE: 


DCXW 





639-1450 


PCBA, MLB, 1.86GHZ 


EL 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DG4W, CAPS 


:MU,DDR3: 


ELPIDA_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG4W 


CRITICAL 


BEEBE: 


DG4W 





639-1451 


PCBA, MLB, 1.86GHZ 


EL 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DG4Y, CAPS: 


SS,DDR3: 


ELPIDA_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG4Y 


CRITICAL 


BEEBE: 


DG4Y 





639-1455 


PCBA, MLB, 1.86GHZ 


EL 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DG53, CAPS: 


TY,DDR3: 


ELPIDA_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG53 


CRITICAL 


EEEE 


:DG53 





639-1453 


PCBA, MLB, 2.13GHZ 


EL 


2GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DG51, CAPS 


:MU,DDR3: 


ELPIDA_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG51 


CRITICAL 


BEEBE: 


DG51 





639-1454 


PCBA,MLB, 2.13GHZ 


EL 


2GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DG52,CAPS: 


SS,DDR3: 


ELPIDA_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG52 


CRITICAL 


BEEBE: 


DG52 





639-1452 


PCBA, MLB, 2.13GHZ 


EL 


2GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


.13GHZ, EEEE 


:DG50, CAPS: 


TY,DDR3: 


ELPIDA_2GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG50 


CRITICAL 


BEEBE: 


DG50 





639-1458 


PCBA, MLB, 1.86GHZ 


EL 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DG5P, CAPS 


:MU,DDR3: 


ELPIDA_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG5P 


CRITICAL 


BEEBE: 


DG5P 





639-1463 


PCBA, MLB, 1.86GHZ 


EL 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


. 86GHZ, EEEE 


:DG5W, CAPS: 


SS,DDR3: 


ELPIDA_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG5SW 


CRITICAL 


EEEE: 


DGSW 





639-1460 


PCBA, MLB, 1.86GHZ 


EL 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


- 86GHZ, EEEE 


:DG5T, CAPS: 


TY,DDR3: 


ELPIDA_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG5T 


CRITICAL 


BEEBE: 


DGST 





639-1462 


PCBA, MLB, 2.13GHZ 


EL 


4GB, MU 


CAP, K16 


K16_CMNPTS, CPU: 


.-13GHZ, EEEE 


:DG5Q, CAPS 


:MU,DDR3: 


ELPIDA_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG5Q 


CRITICAL 


BEEBE: 


DG5Q 





639-1459 


PCBA, MLB, 2.13GHZ 


EL 


4GB,SS 


CAP, K16 


K16_CMNPTS, CPU: 


-13GHZ, EEEE 


:DG5V, CAPS: 


SS,DDR3: 


ELPIDA_4GB 


825-7557 


LBL, P/N 


LABEL, PCB, 28MM 


EEEE_DG5V 


CRITICAL 


BEEBE: 


DG5V 





639-1461 


PCBA, MLB, 2.13GHZ 


EL 


4GB, TY 


CAP, K16 


K16_CMNPTS, CPU: 


NVININTRP YP RTPI NP Ve} ye TR IPT YI NIN] YINIYINIT YI NIT HN] YP NYN][ NTH] wy Tup~n [uf efeyeyesreyeyeyeperyeyereyelse}ye]>~ereye 


-13GHZ, EEEE 


:DG5R, CAPS: 


TY,DDR3: 


ELPIDA_4GB 








825-7557 


PlelPlel ele} et elepefReyeye}eyeyeyefefRepede} ey eyey eye} ep ey Re] ey eyed eye} eye fpey eye y ey ey eye} eye yey ede 





LBL, P/N 


LABEL, PCB, 28MM 











EEEE_DG5R 





CRITICAL 





BEEBE: 


DG5R 








607-6915 


CMN 


PTS, PCBA, MLB, K16 


K16. 


__ COMMON 





085-1327 K16 MLB DEVELOPMENT BOM K16_DEVEL: ENG 

















SAMSUNG 


PART NUMBER 
138S0632 i 


MURATA 


PART NUMBER 
138S0633 


TAITYO YUDEN 


PART NUMBER QTY 
138S0634 dl 





DESCRIPTION REFERENCE DES 


C4807 


CRITICAL BOM OPTION 


SS_CAP_2_2UF 


DESCRIPTION REFERENCE DES 


C4807 


CRITICAL BOM OPTION 


MU_CAP_2_2UF 


DESCRIPTION REFERENCE DES 


C4807 


CRITICAL BOM OPTION 


TY_CAP_2_2UF 





CAP, CRITICAL CRITICAL CRITICAL 


K16—Specific BOM Tables 
PART NUMBER QTY 
337S3 751 i 
33783758 
341T0276 
341T0275 
34182785 


Sub-BOMs 

PART NUMBER 
085-1327 
607-6915 


2.2UF, 6.3V, 20%, 0402 CAP, 2.2UF, 6.3V, 20%, 0402 CAP, 2.2UF, 6.3V, 20%, 0402 







































































DESCRIPTION REFERENCE DES 
U1000 
U1000 
U4900 
U6100 


U6100 


CRITICAL BOM OPTION 





CRITICAL CPU:1.86GHZ 


PDC, SLGAB, PRO, 1.86,17W, 1066,ED, 6M, BGA 





PDC, SLGEQ, PRO, 2.13, 17W, 1066, ED, 6M, BGA CRITICAL CPU:2.13GHZ 


SYNC MASTER=N/A SYNC _DATE=N/A 


7 K16 BOM Variants 


: 


NOTICE OF PROPRIETARY PROPERTY: Eman 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, 
PAGE 
5 OF 110 
Y 5 OF 74 





CRITICAL SMC : PROG 


IC ASSY,SMC EXTERNAL, K16 





IC ASSY,EFI UNLOCKED, K16 CRITICAL | BOOTROM: UNLOCKED] 





1 
Le 
1 
1 


IC EFI ROM, PVT, LOCKED, K16 CRITICAL BOOTROM: LOCKED 








DESCRIPTION REFERENCE CRITICAL BOM OPTION 


DEVEL_BOM 
K16_CMNPTS 


INC 





THE POSESSOR AGREES TO THE FOLLOWING 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 


K16 MLB DEVELOPMENT BOM DEVEL CRITICAL 





CMN PTS, PCBA,MLB, K16 CMNPTS CRITICAL 
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Revision History 


Proto O (ECO #0000876215, v1.0.0, P4 change #210266, 03/16/2010) 


v1.1.0 (P4 change #211399, 03/24/2010) 


MCP: 

7742015 Added RC to DDC pass FETs to avoid glitch (pp. 7, 93). 

7788138 Added feedback divider and BOM tables for more HVDD LDOs (pp. 4, 25). 

SMC: 

7761747 Added resistors to connect TCON to SMC or MCP SMBus (pp. 4, 52, 90). 
7787883 Added support for DP HPD wake / S4 state (pp. 4, 7, 8, 19, 49, 50, 78, 94). 
SMS: 

7765466 Added S3 pull-up to SMS_INT_L to prevent leakage path (pp. 50, 59). 

7769139 Unstuffed SMS circuit (pg. 4). 

General: 

7787897 Property/page fixes to reduce CheckPlus warnings/errors (pp. 7, 8, 12, 17, 74, 





v1.2.0 (P4 change #211839, 03/26/2010) 


USB: 

7796626 Changed port switch from TPS2052B to TPS2069 (pg. 46). 
SMC: 

7787883 Added PLACE_NEAR property on R5022 to avoid stub (pg. 50). 
SMBus: 

7761747 Added TCON I2C nets to FUNC_TEST list for J9000 (pg. 7). 
Power: 

7796648 Changed DP and LCD power from PP3V3_S3 to PP3V3_S5 (pp. 
7796658 Changed backlight driver to E0OO version (pg. 97). 

BOM: 

7796661 Set up primary & alternate for power supply FET (pp. 
7796654 Consolidated SSM6N15FE to SSM6N37FE (pg. 48). 

7796658 Changed RCs on some SMC analog inputs (pg. 54). 

7796683 Stuffed RC on backlight driver PWM input (pg. 97). 
General: 

7796631 Sorted BOM variants for easier verification (pg. 5). 
7796631 Cosmetic clean-up (pg. 76). 





v1.3.0 (P4 change #212050, 03/26/2010) 


SMBus: 

7761747 -— Added isolation FET and unstuffed series R’s on TCON I2C for now (pp. 4, 90, 108). 
Power Supply: 

7796661 -— Removed alternate FET, made some FETs primary to other APN (pp. 4, 72, 73, 76). 
7798425 R/C value changes for 3.42V G3Hot power supply (pg. 69). 

7798399 R/C value changes for 5V/3.3V power supply (pg. 72). 

7800179 R value changes for CPU VCore power supply (pg. 74). 

7798445 R value changes for 0.9V S5 power supply (pg. 77). 

7796658 Changed backlight driver back to non-E00 version (pp. 4, 97). 

BOM: 

7796658 Added alternates for two caps per GSM and removed unused alternates (pg. 4). 
7798399 Consolidated 100pF caps (pp. 74, 75). 





v1.4.0 (P4 change #212757, 03/31/2010) 


MCP SPI: 

7809733 Changed strapping to select 62.5MHz SPI bus frequency (pg. 4). 
SMBus: 

7796631 Added XDP connection to SMBus aliases page (pp. 13, 52). 

7808530 Changed SMC ’MGMT’ SMBus pull-ups from 4.7K to 2K (pg. 52). 

7761747 Documented SMBus addresses for panel (pg. 52). 

SD Card: 

7800415 — Changed SD Card discharge R to more standard value (pg. 48). 

Power Supplies: 

7803283 —- Changed 5V S3 regulator output from 5.02V to 5.12V nominal (pg. 72). 
7809760 — Stuffed C9799 and clarified tables/BOMOPTIONs around these parts (pg. 97). 


Proto 1 (ECO #0000884508, v2.0.0, P4 change #212783, 03/31/2010) 
v2.1.0 (P4 change #??7?7?7?7?, ??/2?/2010) 








BOM: 
7796658 — Changed OMITs to OMIT_TABLEs (pp. 10-11, 14-20, 26, 31-36, 49, 61). 
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Functional Test Points NO_TEST Nets 


J4001: AirPort / BT Connector J5600: Fan Connector FSB Signals (Covered via CPU/MCP JTAG) 
FUNC_TEST FUNC_TEST NO_TEST 
TRUE PP3V3 WLAN F 7 (Need 5 TPs) TRUE. PP5V_SO TRUE. FSB A L<35..3> 
TRUE WIFI EVENT L n TRUE FAN RT TACH TRUE FSB ADS L 
TRUE. PCIE AP R2D N 3. TRUE FAN RT PWM TRUE FSB ADSTB L<1..0> 
TRUE PCIE AP R2D _ P 8 (Need to add 1 GND TP) TRUE FSB _D L<63..0> 
TRUE PCIE CLK100M AP 1 TRUE FSB DINV L<3..0> 
TRUE. PCIE CLK100M AP 16 J5700: IPD Flex Connector TRUE FSB DSTB L N<3..0> 
TRUE USB_ BT P daccsaie FUNC_TEST TRUE FSB DSTB L P<3..0> 
TRUE USB_ BT N TRUE. =PP5V_S3 TPAD TRUE. FSB HIT L 
TRUE PCIE AP D2R_ P TRUE. =PP3V42_ G3H TPAD TRUE. FSB HITM L 
TRUE PCIE AP D2R N TRUE. =PP3V3_S3 TPAD TRUE. FSB LOCK L 
TRUE PCIE WAKE L TRUE. USB_TPAD CONN _P TRUE FSB REQ L<4..0> 
TRUE. AP RESET CONN L TRUE USB_ TPAD CONN _N 
TRUE. AP CLKREO O L TRUE =I2C TPAD SDA 
TRUE =PP3V3_S3 BT Py TRUE =I2C TPAD SCL 
(Need to add 6 GND TPs) TRUE SMC_ONOFF L 
TRUE SMC LID 
J4501: SATA SSD Connector TRUE SMC_TPAD RST L 
FUNC_TEST (Need to add 5 GND TPs) 
TRUE PP3V3_ SO HDD 13 (Need 5 TPs) 
TRUE SATA HDD D2R 2 J6900: DC-In Connector 
TRUE SATA HDD D2R 3 FUNC_TEST 
TRUE SATA HDD R2D TRUE. =PP18V5 DCIN CONN 8 50 (Need 6 TPs) 
TRUE SATA HDD R2D TRUE. =PP5V_S3 LIO CONN 8 50 
TRUE SMC _HDD OOB TEMP (Need to add 6 GND TPs) 
TRUE. SMC_HDD_ TEMP CTL 4 
(Need to add 6 GND TPs) J6903: Speaker Connector 


FUNC_TEST 
J4700: LIO Connector TRUE SPKRAMP R _P OUT 
FUNC_TEST 


TRUE SPKRAMP_ R_N_ OUT 
TRUE =PP3V42_G3H ONEWIRE Part 
TRUE. =PP3V3_SO AUDIO 83 (Need 2 TPs) 
TRUE =PP1V8R1V5_ SO AUDIO ag J6950: Battery Connector 
TRUE SYS _ ONEWIRE FUNC_TEST 
TRUE SMC_BC_ACOK TRUE PPVBAT G3H CONN (Need 4 TPs) 
TRUE, =USB_ PWR _ EN TRUE SMBUS SMC BSA SCL 
TRUE, SMC_LID TRUE SMBUS _SMC_BSA_ SDA 
TRUE, =12C LIO SDA 3 TRUE, SYS DETECT L 
TRUE =I2C LIO SCL 37 42 (Need to add 4 GND TPs near 
TRUE =I2C MIKEY SCL 2 J6950 and 1 for shield) 
TRUE, =I12C MIKEY SDA ‘i 
TRUE AUD IPHS SWITCH EN io 57 J9000: Internal DP Connector 
TRUE AUD IP PERIPHERAL DET 17°37 FUNC_TEST 
TRUE AUD _I2C INT L TRUE PPVOUT SW _LCDBKLT 1436063 (Need 2 TPs) 
TRUE AUD _GPIO_ 3 TRUE PP3V3_ SW LCD 6 (Need 2 TPs) 
TRUE, SPKRAMP_ INR_N TRUE =12C_ TCON SDA 
TRUE, SPKRAMP INR P TRUE, LED RETURN 
TRUE USB_ EXTD N TRUE LED _ RETURN 
TRUE USB_EXTD_ P TRUE LED RETURN 
TRUE, USB CAMERA N TRUE, LED RETURN 
TRUE, USB CAMERA P TRUE LED _ RETURN 
TRUE HDA _SDOUT TRUE LED RETURN 
TRUE, HDA BIT CLK TRUE, DP_INT HPD CONN 
TRUE, HDA _SDINO TRUE DP_INT AUX CH CN 
TRUE, USB_EXTD OC L TRUE DP_INT AUX CH C_P 
TRUE HDA RST L TRUE DP_INT ML F_ P<0> 
TRUE HDA _ SYNC 1s TRUE DP_INT ML F_N<0O> 
(Need to add 5 GND TPs) TRUE DP_INT ML FU P<1> 
TRUE DP_INT ML FN<1> 
J4800: SD Card Connector TRUE =I2C TCON SCL 
FUNC_TEST (Need to add 5 GND TPs) 
TRUE, PP3V3_ SW _SD_ PWR 
TRUE, SD_CLK 
TRUE, SD_CMD 
TRUE, SD_D<7..0> 
TRUE, SD_CD_L 
TRUE, SD_WP. 
(Need to add 2 GND TPs) 


J5100: LPC+SPI Connector 
FUNC_TEST 
TRUE, =PP3V3_ S5 LPCPLUS 
TRUE, =PP5V_SO LPCPLUS 
TRUE, LPC _AD<3..0> 
TRUE, SPT ALT MOST 
TRUE, SPT ALT MISO 
TRUE, LPC FRAME L 
TRUE, PM CLKRUN_ L 
TRUE, SMC_TMS 
TRUE LPCPLUS RESET L 
TRUE, SMC_TDO 
TRUE, SMC_TRST L 
TRUE, SMC _MD1 
TRUE, SMC_TX L 
TRUE, LPC_CLK33M_ LPCPLUS 
TRUE SPTROM USE MLB 


TRUE SPI ALT CLK SYNC_MASTER=(K99_ MLB SYNC_DATE= (02/16/2010 
TRUE, SPI_ALT CS_L 


TRUE LPC _SERIRO Functional Test / No Test 


TRUE LPC PWRDWN L ‘ SMC_PM G2 EN wat a — 
TRUE SMC _TDI ‘ PM SLP S4 L icageus 051-8467 
TRUE SMC_TCK 5 PM SLP_ S3 _L sacntee Apple Inc. — 

— SMC_RESET 1 one a 


TRUE SMC_ NMI 2 NOTICE OF PROPRIETARY PROPERTY: Eman 


TRUE, SMC_RX_L 36 39 THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


TRUE, LPCPLUS GPIO THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
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Misc Voltages & Control Signals 
FUNC_TEST 
TRUE, PPVOUT SW _LCDBKLT 
TRUE PPDCIN S5_S5 
TRUE PPBUS_ G3H 
TRUE PPBUS G3H ISNS 
TRUE PP5V_S3 
TRUE PP5V_S3 RTUSB A F 
TRUE PP5V_SO 
TRUE PP3V42_G3H 
TRUE PP3V3_S5 
TRUE PP3V3_ SW _DPPWR 
TRUE PP3V3_S3 
TRUE, PP3V3_ WLAN F 
TRUE PP3V3_ SO 
TRUE PP3V3_ SO HDD R 
TRUE PP3V3_ENET 
TRUE PP1IV5R1V35_S3 
TRUE, PP1V5_ SO 
TRUE PP1V0O5_ SO 
TRUE PP1VO5_SO MCP PLL UF 
TRUE PPOV9 S5 
TRUE, PPOV9_ ENET P. 
TRUE PPVCORE_ SO CPU a 43 
TRUE PPVCORE SO MCP ee 
(Need to add 27 GND TPs) 
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WV VV. 


"G3Hot" Eee Present) Rails 


=PP18V5_ DCIN CONN 


PPDCIN S5 S5_ 





s1 _=PPBUS G3H 


MIN_LINE_ WIDTH= 
MIN_NECK_| WIDTH= a 3 omm 
VOLTAGE=18 

MAKE_BASE=' TRUE 


=PPDCIN S5_ CHGR 





PPBUS_ G3H 





as =PPBUS G3H R_ OUT 


MIN_LINE WIDTH=0.4 mm 
MIN_NECK WIDTH=0-25 mm 
VOLTAGE=8. 4V 
MAKE_BASE=TRUE 


=PPBUS G3H R_ IN 





PPBUS SO LCDBKLT 





PPVIN S5_ P5VP3V3 








PPBUS 5V_S5 





PPBUS G3H ISNS 





so =PP3V42_G3H REG 


MIN_LINE WIDTH=0.6 mm 
MIN_NECK WIDTH=0-:25 MM 
VOLTAGE=8. 4V 
MAKE_BASE=TRUE 


=PPVIN S5 CPU IMVP 





=PPVIN_ S3_ DDRREG 





PPVIN SO MCPCORE 





=PPVIN SO CPUVTTSO 





PP3V42_G3H 





0.064 


=PP3V3_ S5 REG 


MIN LINE WIDTH= 


VOLTAGE= 
MAKE_BASE=TRUE 


PP3V3_G3_ RTC 





=PP3V42_ G3H SMCUSBMUX 





PP3V42_ G3H ONEWIRE 





PP3V42_ G3H SMBUS SMC BSA 





PP3V42_ G3H BMON ISNS 





PP3V42_ G3H TPAD 





PP3V42_ G3H CHGR 





PP3V42_ G3H PWRCTL 





PP3V3_S5_ SMC 





PP3V3_S5_ LPCPLUS 








PPVIN_ S5_SMCVREF 





Rails 


PP3V3_S5 





1.07 A + S3 + SO 


=PPOV9_S5 REG 


MIN_LINE WIDTH=0.6 mm 
MIN_NECK_WIDTH=0-2 mm 
VOLTAGE=3 . 3V 
MAKE_BASE=TRUE 


=PP3V3_S5 MCP GPIO 





PP3V3_S5 MCP 





PP3V3_S5 MCPPWRGD 





PP3V3_S5_ SMBUS SMC _ MGMT 





PP3V3_S5 ROM 





PP3V3_S5 POV9S5 





PP3V3_S5_ VMON 





PP3V3_S5 P3V3S3FET 





PP3V3 S5 P3V3ENETFET 





PP3V3_S5 P3V3SOFET 





PP3V3_S5 POV9ENETFET 





PP3V3_S5 DP PORT PWR 





PP3V3_ SO LCD 





PP3V3_S5 TPAD 








=PP3V3_ SMC PME 





PPOV9_ S5 





0.290 A 


105 mA/241 mA 


Aloaier.com 


MIN_LINE_WIDTH=0.4 mm 
MIN_NECK_WIDTH=0-2 mm 
VOLTAGE=0. 9V 
MAKE_BASE=TRUE 


=PPOV9_S5 MCP VDD _ AUXC 








=PPOV9_ENET POV9ENETFET 





52 


53 


5333 


"S3" Rails 


=PP3V3_S3 FET 


PP3V3_S3 





1.274 A 


MIN_LINE_WIDTH= 


MAKE_BASE=TRUE 
S3_ MCP _GPTO 





S3_VREFMRGN 





S3 BT 





S3_ WLAN 





S3_CARDREADER 





S3_ SMBUS SMC A_S3 





S3_ 1V5S3ISNS 





S3_ WLANISNS 





S3_ TPAD 





S3_ SMS 





S3_ DBGLEDS 





S3_PDCISENS 





=PP5V_S3 REG 


PP5V_S3 





5.40 A 


MIN_LINE WIDTH=0.5 mm 
MIN_-NECK_WIDTH=0-2 mm 
VOLTAGE=5V, 
MAKE_BASE=TRUE 


S3_ MCPDDRFET 





S3_ RTUSB 





S3_SYSLED 





S3_ TPAD 





S3_ AUDIO AMP 





S3_ LIO CONN 





S3_DDRREG 





S3_ P5VSOFET 





=PPDDR_S3_REG 





11.30 A 


3 
6 mm 
WD 22 mm 

BASES TRUE (OR Lv35V) 
=PP1V5R1V35_S3_ MCP MEM 





PP1IV5R1V35_ SO MCPDDRFET 





PPLVDDR_S3 MEM A 





PPLVDDR_S3_ MEM B 








=PPVIN SO DDRREG LDO 





=PPVTT S3 DDR BUF 


PPDDRVREF _S3 





"YENET" 


=PP3V3_ENET FET R — 


MIN_LINE WIDTH=0.3 mm 
MIN NECK WIDTH=0.2 mm 
VOLTAGE= 

MAKE _BASE=TRUE (OR 0.675V) 


Rails 


PP3V3_ENET 





—— 
300mA 


MIN_LINE_WIDTH= 
MIN NECK WIDTH= 
VOLTAGE=3. 

Make BASE-ThUE 


=PP3V3_ ENET MCP RMGT 





300mal Ff 


=PP3V3_ ENET MCP PLL MAC 





=PPOV9 ENET FET 


PPOV9 ENET 








MIN_LINE WIDTH=0.4 
MIN_NECK WIDTH=0 - 2 
VOLTAGE=0. 9V 
MAKE_BASE=TRUE 


=PPOV9_ ENET MCP RMGT 





54 


55 


"so" 


=PP5V_SO FET 


Rails 


PP5V_SO 





0.100 A 


ss =PP3V3_SO FET 


MIN_LINE_WIDTH= 
MIN_-NECK_ WIDTH= 
VOLTAGE=5V, 

MAKE_BASE=TRUE 


=PP5V_SO MCPFSBFET 





=PP5V_SO LPCPLUS 





=PP5V_ SO FAN 





=PP5V_SO CPU _IMVP 





=PP5V_SO MCPREG 





=PP5V_ SO CPUVTTSO 





=PP5V_SO BKL 





=PP5VR3V3_ SO DPCADET 





PP3V3_SO 





3.30 A 


=PP1V5_ SO REG 


MIN_LINE_WIDTH=0.6 mm 
MIN NECK WIDTH=0.2 mm 
VOLTAGE=3. 

MAKE_BASE=' PRUE 


=PP3V3_S0 





=PP3V3 S80 





=PP3V3_SO0 





=PP3V3_S0 





=PP3V3 _S0 





=PP3V3_S0 





=PP3V3_S0 





=PP3V3_S0 





=PP3V3_ SO DEBUGROM 





=PP3V3_ SO SMBUS MCP 





=PP3V3_ SO SMBUS MCP 





=PP3V3_ SO SMBUS _ SMC 





=PP3V3 SO SMBUS SMC 





=PP3V3_SO BKLTISNS 





=PP3V3_ SO HDDISNS 





=PP3V3_ SO CSREGISNS 





=PP3V3_SO MCPCOREISNS 





=PP3V3_SO MCPDDRISNS 





=PP3V3_SO CPUTHMSNS 





=PP3V3_SO MCPTHMSNS 





=PP3V3_ SO FAN 





=PP3V3_ SO IMVP 





=PP3V3_ SO MCP PLL VLDO 





=PP3V3_ SO PiV5S0 





=PP3V3_ SO PWRCTL 





=PP3V3_S0O DPCONN 





=PP3V3_ SO BKL VDDIO 





PP1V5_SO 





0.210 A 


=PPCPUVIT SO REG 


MIN_LINE WIDTH= 
MIN_NECK_WIDTH= 
VOLTAGE=1.5V 

MAKE_BASE=TRUE 


=PP1V5_ SO CPU 





=PP1V5_ SO MCP 





=PP3V3R1V5_SO 





=PP1V8R1IV5_ SO 





PP1V0O5_SO 





9.40 A 


=PP1V05_ SO MCP PLL OR 


MIN_LINE_ WIDTH= 
MIN_NECK WIDTH= 
VOLTAGE=1.05V. 

MAKE_BASE=TRUE 


=PP1V05_SO 





=PP1V05_SO 





=PP1V05_SO FSB 





=PP1V05_SO M2CLK_ DLL 





=PP1V05_SO DPO VDD 





=PP1V05_SO PE DVDD 





=PP1V05_SO SATA DVDD 





=PP1V05_SO AVDD_UF 





=PP1V05_SO PLL UF _R 





=PP1V05_ SW ESB 





PP1V0O5_SO Mcp nan UF 





=PPVCORE SO CPU REG 


VOLTAGE=T.0 
MARE BASE=TRUE 


=PP1V05_ SO MCP PLL UF 





PPVCORE SO CPU 





18 A 


=PPMCPCORE SO REG 


MIN_LINE WIDTH=0.6 MM 
MIN_NECK-WIDTH=0-.25 MM 
VOLTAGE=1. 25V. 
MAKE_BASE=TRUE 


=PPVCORE SO CPU 





PPVCORE_ SO MCP 





23.8 A 


=PPVTT SO DDR _LDO 


MIN_LINE WIDTH=0.6 MM 
:2 MM 


__BASE=TRUE 
=PPVCORE SO MCP 





=PPVCORE SO MCPGFXFET 





PPDDRVTT_SO 





1.20 A 


MIN_LINE WIDITH=0.4 MM 

MIN NECK WIDTH=0-2 mm 
VOLTAGE= 

MAKE_BASE=TRUE (OR 0.675V) 


=PPDDRVTIT_ SO MEM A 








=PPDDRVTIT_ SO MEM B 
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Plated Board Slot 


SLO900 


TH-NSP 


LVDS Aliases 


NC_LVDS_ IG A CLKP 
MAKE_BASE=TRUE NO_TEST=TRUB 


NC_ LVDS IG A CLKN 
MAKE_BASE=TRUE NO_TEST=TRUE 








CPU Aliases 
66 10 [IX CPU_BSEL<0:2> 


=MCP_BSEL<0:2> 1 TXC_P 
MAKE_BASE=TRUE 


SL-2.3X3.9-2.9X4.5 TXC 


“BD CPU_PECI_ MCP TP CPU PECI MCP 
MAKE_BASE=TRUE 











TXDP<0 ....3> 
DisplayPort Aliases TXD_N<0..3> 


External DisplayPort Signals 


NC_LVDS IG A DATAP<0O. 
MAKE_BASE=TRUE NO_TEST=TRUB 


NC_LVDS IG A DATAN<O. 
MAKE_BASE=TRUE NO_TEST=TRUE 





CPU Heat Sink Mounting Bosses 





NC_LVDS_ IG B CLKP 





Z0913 
STDOFF-—4.50D1.8H-SM 


Z0910 ; o TXC_P 


STDOFF-—4.50D1.8H-SM 





O- 


ZO911 
STDOFF-—4.50D1.8H-SM 


5© 


Z0912 
STDOFF-4.50D1.8H-SM 





©) : 4x a60-1327] : (C) 


IG 


MLO 


P<0O..3> 


DP_EXT ML P<0O..3> 





IG 


MLO 


N<0O..3> 


MAKE_BASE=TRUE 
DP_EXT ML N<O. .3> 


TXC 


MAKE_BASE=TRUE NO_TEST=TRUE 
NC_LVDS_ IG B_ CLKN 








IG 


AUX 


CHO _P 


MAKE_BASE=TRUE 


DP_EXT AUX CH P 


TXD 


P<0O..3> 


MAKE_BASE=TRUE NO_TEST=TRUE 


NC_LVDS IG _B DATAP<0O. 








IG 


AUX 


— MAKE_BASE=TRUE 


CHO N 


DP_EXT AUX CH N 


TXD 


N<0O..3> 


MAKE_BASE=TRUE NO_TEST=TRUE 
NC_LVDS IG B_ DATAN<O. 








IG 


HPDO 


MAKE_BASE=TRUE 


DP_EXT HPD 


DDC_ CLK 


MAKE_BASE=TRUE NO_TEST=TRUE 


TP LVDS _ DDC CLK 








CA 


DET 


MAKE_BASE=TRUE 


DP_EXT CA DET 


DDC _ DATA 


MAKE_BASE=TRUE 
TP LVDS DDC DATA 








AUX CH CN 


MAKE_BASE=TRUE 


DP_EXT AUX CH 





MAKE_BASE=TRUE 


PCI-E Aliases 


Unused PCI-E Lanes 


Z0906 Z0909 Internal DisplayPort Signals s =PEG R2D_C_N<5:4> NC_PEG R2DCN<5: 4> 


STDOFF-—4.50D1.8H-SM STDOFF-—4.50D1.8H-SM — MAKE_BASE=TRUE NO_TEST=TRUE 
© ‘i . (©) DP IG ML1 P<0..1> DP_INT ML P<0..1> a : =PEG R2D C P<5:4> — NC PEG R2DCP<5:4> 
A ( ) — 


MAKE_BASE=TRUE 


AUX _CH C_P DP_EXT AUX CH 
— MAKE_BASE=TRUE 


MCP Heat Sink Mounting Bosses 














MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE 





DP_IG ML1 N<0O..1> DP_INT ML N<O..1> 


—=WAKE_BASE=TRUE ee 6 =PEG D2R_ N<5:4> 





NC_PEG D2RN<5:4> 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_PEG D2RP<5:4> 
MAKE_BASE=TRUE NO_TEST=TRUE 





DP_INT AUX CH P 0 72 6 =PEG D2R_ P<5:4> 
— _MAKE_BASE=TRUE 


Z0908 Z0907 mm DP_IG AUX CH1 P 








STDOFF-—4.50D1.8H-SM 


STDOFF-—4.50D1.8H-SM 





©) : Ax 60-1327] ; (©) 


DP 


IG AUX CH1 N 


DP_INT AUX CH N 





PEG CLK100M _P 


NC_PEG CLK100MP 


DP_IG HPD1 


MAKE_BASE=TRUE 


DP_INT HPD 





PEG CLK100M _N 


MAKE_BASE=TRUE 


NO_TEST=TRUE 


NC_PEG CLK100MN 








MAKE_BASE=TRUE 


MAKE_BASE=TRUE 


NO_TEST=TRUE 


DP_IG ML1 P<2..3> 


Fan Boss X21 Boss SSD Boss ; DP IG ML1_N<2..32 


Z0905 Z0914 Z0915 LCD _IG BKLT PWM 
STDOFF-4.50D1.8H-SM  STDOFF-4.50D1.9H-SM  STDOFF-—4.50D1.9H-SM 


1 1 


TP_DP_INT MLP<2. .3> 
— MAKE_BASE=TRUE 


TP_DP_INT MLN<2. .3> 
MAKE_BASE=TRUE 


LCD _BKLT PWM 


SATA Aliases 


LCD IG PWR _ EN Unused SATA ODD Signals 


MAKE_BASE=TRUE 
a SATA ODD CFP NC _ SATA ODD R2DCP. 
LCD_BKLT_EN - MAKE_BASE=TRUE | NO_TEST=TRUE 


= MERE Shona ° pap_SATA_ODD CN NC_SATA ODD _R2DCN 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_SATA ODD _ D2RP 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_SATA ODD D2RN 
MAKE_BASE=TRUE NO_TEST=TRUB 


USB Aliases 


Unused USB Ports 


NC_ USB MINIP 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_USB_ MININ 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_USB_EXTCP 
MAKE_BASE=TRUE NO_TEST=TRUEB 


NC_USB_EXTCN 
MAKE_BASE=TRUE NO_TEST=TRUE 


Misc MCP89 Aliases 


TP MCP RGB DAC VREF 


PEG CLKREQ L NC_ PEG CLKREQ L 


MAKE_BASE=TRUE NO_TEST=TRUE 














LCD IG PWR_EN 








LCD IG BKLT EN 














860-1327 860-1327 860-1327 





Ethernet Aliases SATA _ODD P 


EMI I/O Pogo Pins « @-ENEE CLKREO 1 Ni ENB En GESERS aero ———— 
DisplayPort Pogo USB/SD Card Pogo 


CRITICAL CRITICAL 
MIN-NECK_WIDTH=0.2 MM 


ZS0905 ZS0906 NOREACE S25 
POGO-2.00D-3.6H-K86-K87 POGO-2.00D-3.6H-K86-K87 so _=PP3V3_ENET FET — USB MINT = 


USB MINT 











PP3V3_ENET FET =PP3V3_ENET FET R 


PLACE_NEAR=U7980.A1l:5MM 




















USB_EXTC 





ENET RXD_PD 
MAKE_BASE=TRUE 


ENET RXD<0O> 
ENET RXD<1> 
ENET RXD<2> 
ENET RXD<3> 





USB_EXTC 


| 


ang00 00uD 














DisplayPort PCB Stiffener 


(Provides PCB support for small finger above J9400) 


ENET RXCLK_ PD 
MAKE_BASE=TRUE 


ENET CLK125M RXCLK 
ENET RX CTRL 

NO STUFF ENET MDIO 

MTO900 MCP _RGMII VREF 
STIFFENER-K16-K99 ENET ENERGY DET MAKE BASE=TRUE 


SM-SP i MEM CLK N<1> TP MEM A_CLKN<1> 
- MAKE_BASE=TRUE 


RO980* *RO981 RO984 
—L_ 806-1176 10K MEM CLK P<1> TP MEM B_CLKP<1> 
B B 5 MAKE_BASE=TRUE 


MEM CLK N<1> TP MEM B_CLKN<1> 
MAKE_BASE=TRUE 


TP MEM A_A<15> 
MAKE_BASE=TRUE 


TP MEM B_A<15> 
MAKE_BASE=TRUE 


MF MF MF 9 MCP _ MEM VDD SEL 1V5 TP MEM VDD SEL 1V5 
2015 MAKE_BASE=TRUE 








| 


NC_ MCP RGB DAC VREF 
MAKE_BASE=TRUE NO_TEST=TRUB 











MEM CLK P<1> TP MEM A_CLKP<1> 








| 





























ee MEM A _A<15> 
Digital Ground RO982! 1RO985 ; MEM B A<15> 


GND 10K 10K 
VOLTAGE=0V. 5% 3 
MIN_NECK WIDTH=0.1 mm 1/20W 

MIN_LINE_WIDTH=0-5 mm 






































Charger Signal 





F =CHGR_ACOK = SMC_BC_ACOK re 
7 cD — MAKE_BASE=TRUE => ° pre 


MCPCOREISNS Signals 


5 MCPCORESO_VO — 
sd MAKE _BASE=TRUE = 


: MCPCORESO ISP R 
° MAKE_BASE=TRUE 


=MCPCORETSNS N 





SYNC_MASTER= (MASTER SYNC_ DATE= (MASTER 


- Signal Aliases 


: 
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L<3> 











L<6> 
L<7> 
L<8> 
L<9> 
L<10> 
L<11> 
L<12> 
L<13> 
L<14> 
L<15> 
L<16> 
ADSTB_L<0O> 
































>> Ye > Ye Ye fee i fi > ft b> [i> > 








REO L<0> 
REQ L<1> 
REQ L<2> 
REO L<3> 
REQ L<4> 





BG 
Bog 


ob 
usd 
AG1 re| 
AT4 

2 
a 
set 
AJIg 
ALL 

ae 


aR 














L<17> 
L<18> 
L<19> 
L<20> 
L<21> 
L<22> 
L<23> 
L<24> 
L<25> 
L<26> 
L<27> 
L<28> 
L<29> 
L<30> 
L<31> 
L<32> 
L<33> 
L<34> 
L<35> 
ADSTB_ L<1> 
























































Wad ad a a 








A20M L 
FERR_ L 
IGNNE_ L 





‘C} 


a 








STPCLK L 
INTR co 
NMI cs 


SMI_L E5q 














3 Oy XDP_DBRESET L Sig 





» CPU _TEST1 

1» CPU_TEST2 
TP Cpu TEST3 NEBD-TP ORY 

1» CPU _TEST4 AEA 
TP CPU TESTS Ay10 
TP CPU TEST6 Ac4a3 





E3 
NEED_TP=TRUE 
D40 




















P2QA3* 
L<4> V4 Waa* 
L<5> 9a dase 
TA qac* 
AA1 ga7* 
ana clas 
T2 Qago* 
ans daaoe 
AD2 qa11* 
AD4 ga12* 
ans aia 
AES qja14* 
AB2 Ga15* 
act dares 


¥4 QADSTBO* 


REQO* 
REQ1* 
REQ2* 
REQ3* 
REQ4 * 


jA17* 
A18* 
A19* 
JA20* 
JA21* 
A22* 
A23* 
JA24* 
A25* 
|A26* 
JA27* 
A28* 
A29* 
JA30* 
A31* 
A32* 
|A33* 
JA34* 
A35* 


AN5 QADSTB1* 


A2 0M* 
FERR* 
IGNNE* 


F8 (STPCLK* 


LINTO 
LINTL 
SMI* 


ADDR GROUPO PENRYN-SFF 


ADDR GROUP1 


ICH 





CDC-QKWH-QS-—1.2-10W-800-RO-1M 


XDP/ITP SIGNALS 


ADS* 
BNR* 
BPRI* 


DEFER* 
DRDY* 
DBSY* 


BRO* 


IERR* 
INIT* 


LOCK* 


RESET* 
RSO* 
RS1* 
RS2* 

TRDY* 


CONTROL 


PROCHOT* 
THRMDA| 
THRMDC 


THERMTRIP* 





IDBR* 


TEST1 
TEST2 
TEST3 
TEST4 
TESTS 
TEST6 


RSVD7 

RSVD9 
RSVD10 
RSVD11 
RSVD12 
RSVD13 
RSVD14 


FSB ADS L 
FSB BNR L 








FSB BPRI_ L 





FSB DEFER L 





FSB DRDY L 
FSB DBSY L 





R1000? 





FSB _ BREQO L 





ss CPU_ TERR L 








CPU_INIT L 





FSB LOCK L 





FSB CPURST L 





FSB RS L<0O> 
FSB RS _L<1> 
FSB RS _L<2> 











FSB TRDY L 





FSB HIT L 
FSB HITM L 








XDP_BPM_ L<0> 





Bay XDP_ BPM L<1> R1001°* 





54.9 


XDP_BPM L<2> 13 
1/20W 


Ay2__ XDP_BPM L<3> 








ME 
XDP BPM L<4> 2Ong 
XDP_BPM L<5> 





Av4 XDP_TCK 





AW XDP_ TDI 





aul XDP_TDO 





Aw5 XDP TMS 





p38 





ba” XDP_TRST L 


R1002? 
68 


5% 

1/20W 

ME 
2015 


CPU _PROCHOT L 





BB34_ CPU THERMD_ P 





pp34_ CPU THERMD N 





PM THRMTRIP_ L 





bo Bio 


FSB CLK CPU 





FSB CLK CPU 





TP CPU _RSVD_J9 





TP CPU _RSVD_F4 





TP _CPU_RSVD_H8 





TP_CPU_RSVD_ V2 





TP CPU _RSVD_Y2 





TP CPU RSVD_ AG5 





TP CPU _RSVD_AL5 
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CPU JTAG Support raiogo 
2» 


XDP_TMS RAS 


66 13 10 


=PP1V05_ SO CPU 2.1» 


L<0> 


OMIT_TABLE 





E40. q 





L<1> 





L<2> 


G43 a 





L<3> 





L<4> 


E43 q 





L<5> 





L<6> 


H40 q 


aaa 





L<7> 





L<8> 


E41 _ 





L<9> 





L<10> 


KA4 





L<11> 





L<12> 


N41 q 


M40 re| 





L<13> 





L<14> 


G41 q 








SP esp DStE 1 Neo 
‘<> 


L43 q 





FSB DSTB_ L P<0> 





ED FSB DINV_L<0> 








‘ FSB D L<16> 
&> 
‘ED ESB _D L<17> 


P44 q 





FSB D_ L<18> 





ETD FSB D_ L<19> 


V44 a 








EID FSB D_ L<20> 
FSB D_ L<21> 


AB44 q 








1 FSB D L<22> 
ea 
(CID-ESB_D_L<23> 


wW4i | 


wal. 





ARAL 





ED FSB D_ L<24> 
FSB D_ L<25> 
FSB D_ L<26> 
EID FSB D_ L<27> 


AC41 





FSB D_ L<28> 
EID FSB D_ L<29> 


Y¥40 re| 





Y44 





ETD FSB D_ L<30> 
FSB D_ L<31> 








ep fan ba Ln 
‘D> 


43 
usd 








EID FSB DINV_L<1> 


ss 33 CPU_GTLREF 


AW43 





ENN 
1% 
1/20W 
MF 


XDP_TDI 





XDP_TDO 








= 3 1% 
PLACE_NEAR=J1300.52:12.7 mm | 1h 


MF 
201 


XDP_TCK 





XDP_TRST L 





NO STUFF 


CPU_TEST1 








NO STUFF 
R1010 


1 2 


CPU_TEST2 














CPU_TEST4 


CPU _ BSEL<0> 





CPU_BSEL<1> 





ss) CoN CPU_BSEL<2> 








IDO* 
D1* 
p2* 
pa* 
ID4* 
Dpo* 
ID6* 
D7* 
D8* 
ID9* 
ID10* 
pA L* 
pi2* 
D13* 
ID14* 
BiLS* 


DSTBNO* 


141 (DSTBPO* 


P40 qDpINvo* 


U1000 © »32* 


BGA D33* 

(2 OF 8) D34* 
D35* 
D36* 
D37* 
D38* 
D39* 
D40* 
D4i* 
D42* 
D43* 
p44* 
D45* 
D46* 
D47* 
DSTBN2* 
DSTBP2* 
DINV2* 


PENRYN-SFF 


CDC-QKWH-QS-—1.2-10W-800-RO-1M 


DATA GRP 0 
DATA GRP 2 





ID16* 
em Ma ha 
ID18* 
p19* 
ID20* 
D21* 
D22* 
D23* 
ID24* 
D2as5* 
Dn26* 
ID27* 
ID28* 
Dn29* 
ID30* 
p31L* 


DSTBN1* 
DSTBP1* 


B43 QDINV1* 


D48* 
D49* 
D50* 
D51* 
D52* 
D53* 
D54* 
D55* 
D56* 
DS7* 
D58* 
D59* 
D60* 
Dé1* 
D62* 
D63* 
DSTBN3* 
DSTBP3* 
DINV3* 


DATA GRP1 
DATA GRP 3 








IGTLREF 


COMPO 
COMP 1 
COMP 2 
COMP 3 


DPRSTP* 
DPSLP* 
DPWR* 
PWRGOOD 
SLP* 
PSI* 


L<32> 





L<33> 





L<34> 





L<35> 





L<36> 





L<37> 





L<38> 





L<39> 





L<40> 





L<41> 





L<42> 





L<43> 





L<44> 





L<45> 





L<46> 





eR leh oh eh eh eh eh ehhh ehiehichicnicne) 


L<47> 





DSTB L N<2> 





DSTB_L_ P<2> 





DINV_L<2> 





FSB 


L<48> 





FSB 


L<49> 





FSB 


L<50> 





FSB 


L<51> 





FSB 


L<52> 





FSB 


L<53> 





FSB 


L<54> 





FSB 


L<55> 





FSB 


L<56> 





FSB 


L<57> 





FSB 


L<58> 





FSB 


L<59> 





FSB 


L<60> 





FSB 


L<61> 





FSB 


L<62> 





FSB 


eh eR eh eh eh eh ehlekehehiehiehichicnien ie) 


L<63> 





FSB 


DSTB_L_ N<3> 





FSB 


DSTB L P<3> 





FSB 


DINV_L<3> 





CPU 


COMP <0> 





s CPU 


COMP <1> 





CPU 


COMP <2> 





CPU 


COMP <3> 





CPU 


DPRSTP_ L 


R1023' R1021' 





CPU 


DPSLP_ L 54.9 





FSB 


54.9 
DPWR_L 





CPU 


1% 1% 
1/20W 1/20W 
ME ME 


PWRGD 





FSB 


2015 2015 


CPUSLP_ L 





TP_CPU_PSI_L 














*R1022 
27.4 


1% 

1/20w 

ME 
2201 











—_¢—_____—@ 
PLACE_NEARS: 
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THE POSESSOR AGREES TO THE FOLLOWING 


(CPU CORE POWER) 
=PPVCORE SO _ CPU #4: 14 65 =PP1V05_ SO CPU ¢ 46 11 4% 


18 A (CULV Design Target) 
17.6 A (CULV ICC_Max) 











OMIT_TABLE OMIT_TABLE OMIT_TABLE OMIT_TABLE OMIT_TABLE OMIT_TABLE 



































U1000 U1000 


BGA BGA 
OF 8) (8 OF 8) (4 OF_8) 


U1000 
(7 on 8) 











EER 


L000 


BGA 
OF 8) 


U1000 


BGA 
(6 OF 8) 








ae 


w 





[ 














[> 
IZ 
a 
Si 








dd 











74: 






































EE 

















PENRYN-SFEF 


PENRYN-SFE 
CDC-—QKWH-QS~-1.2-10W-800-RO 


PENRYN-SFE 
CDC-QKWH-QS~-1.2-10W-800-RO-1 


CDC-QKWH-QS~-1.2-10W-800-RO-1 











PENRYN-SFE 


PENRYN-SFE 
CDC-QKWH-QS~-1.2-10W-800-RO-1M 


PENRYN-SFE 
CDC-QKWH-QS~-1.2-10W-800-RO-1M 


CDC-QKWH-QS~-1.2-10W-800-RO-1M 





aad 























EE 


E 








> 
ho 

















EE 





























aul 


EE 



































; 








> 
ln 

















EE 























[ 




















E 

















(CPU IO POWER 1.05V) 
=PP1V05_ SO CPU 810 11 12 


4500 mA (before VCC stable) 
2500 mA (after VCC stable) 








































































































(CPU INTERNAL PLL POWER 1.5V) 
=PP1V5_SO CPU 812 

















VID<0> 
VID<1> 
VID<2> 
VID<3> 
VID<4> 
VID<5> 


VID<6> 














=PPVCORE SO CPU ¢ 1: 12 65 






























































PLACE _NEAR=U1000.BD12:25.4 mm 
VCCSENSE| VCCSENSE_ P 4—{OUT * & 

















VSSSENSE VCCSENSE _N @—(OUD * « 
PLACE_NEAR=U1000.BC13:25.4 mm 
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CPU VCORE HF AND BULK DECOUPLING 


i. SEEVEORE S0UCEU 4x 270uF. 32x 10uF 0603, 28x 2.2uF 0402 + 40x 2.2uF 0402 








LAYOUT NOTE: CRITICAL 


NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CPU VCORE VID CONNECTIONS 


CPU VID<0..6> — IMVP6 VID<0..6> 
MAKE_BASE=TRUE = 


PLACE ON OPPOSITE SIDE OF CPU 


ss 5411 [> 



































LAYOUT NOTE: CRITICAL 


OMIT_TABLE 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
OMIT_TABLE 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


CRITICAL 


PLACE ON OPPOSITE SIDE OF CPU NO STUFF 



































LAYOUT NOTE: 
PLACE ON OPPOSITE SIDE OF CPU 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
OMIT_TABLE 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


CRITICAL 
NO STUFF 


CRITICAL 
NO STUFF 


C1225 



































DECOUPLING 


VCCA (CPU AVdd) 


ae =PP1V5_ SO CPU lx 10uF, 1x 0.0O1luF 
—— 


LAYOUT NOTE: CRITICAL 


OMIT_TABLE 


CRITICAL 


NO STUFF OMIT_TABLE 


PLACE ON OPPOSITE SIDE OF CPU 
LAYOUT NOTE: 








PLACE C1281 NEAR PIN B34 OF U1000 














erie a eee ee ie, Se See, Secle Soe Sn ee ee ae ae le ee Ss 








LAYOUT NOTE: 
PLACE ON OPPOSITE SIDE OF CPU 


LAYOUT NOTE: 
PLACE ON OPPOSITE SIDE OF CPU 


LAYOUT NOTE: 
PLACE ON OPPOSITE SIDE OF CPU 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


1C1241 
2.2UF 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


C1245 
2.2UF 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 


CRITICAL 
OMIT_TABLE 








CRITICAL 
OMIT_TABLE 








CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 
C1255 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 








CRITICAL 
OMIT_TABLE 








CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





CRITICAL 
OMIT_TABLE 





VCCP 


1.a0e =PP1VO5_SO CPU 


CRITICAL 


(CPU I/O) 


lx 270uF, 


12x 2,2uF 


DECOUPLING 





di 
OMIT_TABLE 





OMIT_TABLE 








OMIT_TABLE 





OMIT_TABLE 





OMIT_TABLE 








OMIT_TABLE 














OMIT_TABLE 








OMIT_TABLE 





OMIT_TABLE 





OMIT_TABLE 





OMIT_TABLE 


OMIT_TABLE 





LAYOUT NOTE: 

PLACE C1290 CLOSE TO CPU 

PLACE C1283-C1288 CLOSE TO FSB ADDRESS PINS 
PLACE C1291-C1296 CLOSE TO FSB DATA PINS 











LAYOUT NOTE: CRITICAL 
[2 C1270 +C1271 
270UF — 270UF — 270UF 
20% T~ 20% T~ 20% 
2y 2 ay 2 ay, 2 2y, 

TANT TANT TANT TANT 
CASE-B4-SM CASE-B4-SM CASE-B4-SM CASE-B4-SM 


CRITICAL CRITICAL 


tEI272 


CRITICAL 


PLACE ON SAME SIDE AS CPU PEIL273 


2 
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Micro2-XDP Connector 


NOTE: This is not the standard XDP pinout. 


Use with 920-0782 Adapter Flex to support chipset debug. 


=PP3V3 SO XDP 
=PP1V05_SO XDP 











¢ 
XDP XDP_CONN 


R1315' CRITICAL 
54.9 J1300 


1/20 DF40C-60DS-0. 
oy F-ST-SM-HF 
2 


2 








BPM _ L<5> 
BPM L<4> 











(ome) 
9° 


DPDODDDDDDADDDDAODDDDIAODAOODNONDO000000 


JTAG MCP TDO Cn» 
JTAG MCP TRST L 1s 














BPM L<3> 
BPM L<2> 


TP XDP_ OBSDATA 
TP XDP_ OBSDATA 


























BPM L<1> 
BPM _L<0> 


TP XDP_ OBSDATA 
TP XDP_ OBSDATA 























TP _XDP_ OBSFN BO OBSFN 
TP XDP OBSFN Bl OBSFN 


JTAG MCP TDI 
JTAG MCP TMS 























TP XDP OBSDATA BO OBSDATA 
TP XDP OBSDATA B1 OBSDATA 


TA TP XDP_ OBSDATA 
TA TP XDP OBSDATA 


























TP _XDP _OBSDATA B2 OBSDATA 
TP XDP OBSDATA B3 OBSDATA 


OBSDATA_D2 TP XDP_ OBSDATA 
OBSDATA_D3 TP XDP_ OBSDATA 























ITPCLK/HOOK4 FSB CLK ITP P 
LTPCLK#/ HOOKS FSB CLK ITP N é aes 

VCC_OBS_CD R1303 

RESET#/HOOKG « XDP_CPURST L L\AA/2—ESB CPURST L gq io us oe 
DBR#/HOOK XDP_DBRESET L 

NOTE: XDP_DBRESET_L must be pulled-up to 
TDO XDP_TDO aie 8 
TRSTn XDP_TRST L oreo 
TDI XDP_TDI dase 
—[™ XDP_TMS sass 
XDP_PRESENT# 








os 24 30 (ED CPU _PWRGD _1),A_ XDP_PWRGD PWRGD/HOOKO 
XDP_OBS20 HOOK1 
VCC_OBS_AB 











PM LATRIGGER L 
JTAG MCP TCK 





afew PLACEMENT_NOTE=Place close to CPU to minimize stub. 


MF 
201 











=I12C XDP_ SDA 
=I12C XDP_ SCL 











POPSET APCREL AESOP OGRT AED GBG( 
seselocier ser ee tdi cel ee tt 


66 10 XDP_TCK 








lo owen omen omen en omen enon omen omen enon enon enon en omen enone) 








ty 





518S0774 


ts sae 
a 
Ber] O 

















Direction of XDP adapter 


Please place J1300 within 1" of 
board edge with odd-numbered pins 
facing edge. Avoid any tall 
components between J1300 and edge. 
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OMIT_TABLE 


mcHest? Ro 1 


SYMBOL 1 OF 11 
CPU_DSTBP0* cPU_DO* 
CPU_DSTBNO* cPU_D1* 
CPU_DBIO* cCPU_D2* 

CPU_D3* 
cPU_D4* 
CPU_D5* 
cPU_D6* 
CPU_DSTBP2* CPU_D7* 
CPU_DSTBN2* cPU_D8* 
CPU_DBI2* cPU_D9* 
cCPU_D10* 
cPuU_D11* 
cCPU_D12* 
cPU_D13* 
cPU_D14* 
cCPU_D15* 
CPU_D16* 
CPU_D17* 
cPuU_D18* 
CPU_D19* 
CPU_D20* 
cPU_D21* 
CPU_D22* 
CPU_D23* 
CPU_D24* 
CPU_D25* 
CPU_D26* 
CPU_D27* 
cPU_D28* 
CPU_D29* 
CPU_D30* 
CPU_D31* 
CPU_D32* 
CPU_D33* 
CPU_D34* 
CPU_D35* 
CPU_D36* 
CPU_D37* 
CPU_D38* 
CPU_D39* 
cCPU_D40* 
cPU_D41* 
CPU_D42* 
CPU_D43* 
CPU_D44* 
CPU_D45* 
CPU_D46* 
CPU_D47* 
CPU_ADSTBO* cPU_D48* 
CPU_ADSTB1* CPU_D49* 
CPU_D50* 
CPU_REQO* cPU_D51* 
CPU_REQ1* CPU_D52* 
CPU_REQ2* CPU_D53* 
CPU_REQ3* cPU_D54* 
CPU_REQ4* CPU_D55* 
CPU_D56* 
CPU_ADS* CPU_D57* 
CPU_BNR* CPU_D58* 
CPU_BRO* CPU_D59* 
CPU_DBSY* CPU_D60* 
CPU_DRDY* cPU_D61* 
CPU_HIT* CPU_D62* 
CPU_HITM* CPU_D63* 
CPU_LOCK* 
CPU_TRDY* CPU_BPRI* BPRI_L 
CPU_DEFER* DEFER _L 





DSTB_L_ P<0> 
DSTB_L_ N<0O> 
DINV_ L<0O> 


L<0O> 

L<1> 

L<2> 

L<3> 

L<4> 

L<5> 

L<6> 

L<7> 

L<8> 

L<9> 

L<10> 
L<11> 
L<12> 
L<13> 
L<14> 
L<15> 
L<16> 
L<17> 
L<18> 
L<19> 
L<20> 
L<21> 
L<22> 
L<23> 
L<24> 
L<25> 
L<26> 
L<27> 
L<28> 
L<29> 
L<30> 
L<31> 
L<32> 
L<33> 
L<34> 
L<35> 
L<36> 
L<37> 
L<38> 
L<39> 
L<40> 
L<41> 
L<42> 
L<43> 
L<44> 
L<45> 
L<46> 
L<47> 
L<48> 
L<49> 
L<50> 
L<51> 
L<52> 
L<53> 
L<54> 
L<55> 
L<56> 
L<57> 
L<58> 
L<59> 
L<60> 
L<61> 
L<62> 
L<63> 























DSTB L P<1> 
DSTB_ L_ N<1i> 
DINV_L<1> 


CPU_DSTBP1* 
CPU_DSTBN1* 
CPU_DBI1~* 




















DSTB_ L P<2> 
DSTB_ L_ N<2> 
DINV_L<2> 























DSTB_L_ P<3> 
DSTB_L_ N<3> 
DINV_L<3> 


CPU_DSTBP3* 
CPU_DSTBN3* 
CPU_DBI3* 























L<3> 

L<4> 

L<5> 

L<6> 

L<7> 

L<8> 

L<9> 

L<10> 
L<11> 
L<12> 
L<13> 
L<14> 
L<15> 
L<16> 
L<17> 
L<18> 
L<19> 
L<20> 
L<21> 
L<22> 
L<23> 
L<24> 
L<25> 
L<26> 
L<27> 
L<28> 
L<29> 
L<30> 
L<31> 
L<32> 
L<33> 
L<34> 
L<35> 


CPU_A3* 

CPU_A4* 

CPU_A5* 

CPU_A6* 

CPU_A7* 

CPU_A8* 

CPU_A9* 

CPU_A10* 
CPU_A11* 
CPU_A12* 
CPU_A13* 
CPU_A14* 
CPU_A15* 
CPU_A16* 
CPU_A17* 
CPU_A18* 
CPU_A19* 
CPU_A20* 
CPU_A21* 
CPU_A22* 
CPU_A23* 
CPU_A24* 
CPU_A25* 
CPU_A26* 
CPU_A27* 
CPU_A28* 
CPU_A29* 
CPU_A30* 
CPU_A31* 
CPU_A32* 
CPU_A33* 
CPU_A34* 
CPU_A35* 
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ADSTB_L<0> 
ADSTB L<1> 

















REQ _L<0> 
REQ L<1> 
REQ L<2> 
REQ L<3> 
REQ L<4> 



































7 ADS L 
ss 20 ET BNR_L 
ss 10 LD BREQO L 
6 10 DBSY L 
ss 20 ET ae 
66 107 ET 
66 107 HITM L 
“= Gp Ea Bock 
66 10€BT> 
































22014 @ =PP1V05_ SO MCP FSB 











Of PPP PPP PPPPPPpPppPpPPPPpPpPfPPPPPpPpPpPpPPPpPpppbbPpPpPpPpPpPPpppppPbPpPppfp|ys 











R1410? *R1415 
54.9 62 











° UT PECI_ MCP 
PROCHOT L 


CPU_PECI 
CPU_PROCHOT* 
CPU_THERMTRIP* 
(| CPU_FERR* 








BCLK_OUT_CPU_P CLK CPU 
BCLK_OUT_CPU_N| CLK CPU 





PM THRMTRIP L 
CPU_FERR_ L 














BCLK_OUT_ITP_P CLK ITP 
CPU_BSEL2 BCLK_OUT_ITP_N| CLK ITP 


CPU_BSEL1 
Gen neers BCLK_OUT_NB_P 6 CLK MCP 
~ BCLK_OUT_NB_N CLK MCP 





=MCP_BSEL<2> 
=MCP_BSEL<1> 
=MCP_BSEL<0> 




















6 10 RS_L<0> 


1 0 RS_L<1> 
R130 RS_L<2> 





CPU_RSO* Loop-back clock for delay matching. 
CPU_RS1* BCLK_IN_N 
CPU_RS2* BCLK_IN_P 




















teh aoe sone soeeaaees SELEEL TETETTESSEDEUEETTETUSaTT TST Toa ge et 





=PP1V05_SO MCP FSB , wtica 
CPU_A20M* CPU _A20M L 8 14 20 


NO STUFF 
CPU_IGNNE* CPU_IGNNE L 5; 
BCLK VML BCLK_VML_COMP_VDD épu-nirs CPU INIT L a Gs R1440 


ae BET NE een SeNe CPU_INTR| CPU_INTR r 150 


8 5% 
CPU_NMI CPU_NMT aacae ag2ow 


CPU_SMI* CPU_SMI_L 2204 
= SYNC_MASTER=K99_ MLB SYNC_DATE=04/08/2019 
CPU_PWRGD CPU_PWRGD Sap 


CPU_RESET* FSB CPURST L ; = ne 
CPU_DPRSLPVR| PM DPRSLPVR 6 MCP CPU HE nt erface 


CPU_SLP* FSB CPUSLP L ioe San TONER 
cPU_DPSLP* CPU _DPSLP_L A C3 Apple Inc. a 8467 JD 
ee cpu STPclk E>. 2 


CPU_STPCLK* CPU _STPCLK L 
cou peered CPU DPRSTP L NOTICE OF PROPRIETARY PROPERTY: 239.43 
~ THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY PROPERTY OF APPLE COMPUTER, INC 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
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CPU_COMP CPU_COMP_VvCC 
CPU_COMP CPU_COMP_GND 
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DO<63> MDQO_63 MDQSO_7_P MEM DO<63> MDQ1_63 MDQS1_7_P 
DO<62> MDQO_62 MDQSO_7_N| MEM DO<62> MDQ1_62 MDQS1_7_N 
DO<61> MDQO_61 MDQSO_6_P MEM DO<61> MDQ1_61 MDQS1_6_P 
DO<60> MDQO_60 MDQSO_6_N MEM DO<60> MDQ1_60 MDQS1_6_N 
DOQ<59> MDQO_59 MDQSO_5_P MEM DO<59> MDQ1_59 MDQS1_5_P 
DO<58> MDQO_58 MDQSO_5_N MEM DO<58> MDQ1_58 MDQS1_5_N 
DO<57> MDQO_57 MDQSO_4_P MEM DO<57> MDQ1_57 MDQS1_4_P 
DO<56> MDQO_56 MDQSO_4_N MEM DO<56> MDQ1_56 MDQS1_4_N 
DO<55> MDQO_55 MDQSO_3_P MEM DO<55> MDQ1_55 MDQS1_3_P 
DO<54> MDQO_54 MDQSO_3_N MEM DO<54> MDQ1_54 MDQS1_3_N 
DOQ<53> MDQO_53 MDQSO_2_P MEM DO<53> MDQ1_53 MDQS1_2_P 
DO<52> MDQO_52 MDQSO_2_N MEM DO<52> MDQ1_52 MDQS1_2_N 
DO<51> MDQO_51 MDQSO_1_P| MEM DO<51> MDQ1_51 MDQS1_1_P 
DO<50> MDQO_50 MDQSO_1_N MEM DO<50> MDQ1_50 MDQS1_1_N 
DO<49> MDQO_49 MDQSO_0_P MEM DO<49> MDQ1_49 MDQS1_0_P 
DO<48> MDQO_48 MDQSO_O_N e=— MEM DO<48> MDQ1_48 MDQS1_0_N 
DO<47> MDQO_47 DO<47> MDQ1_47 
DO<46> MDQO_46 DO<46> MDQ1_46 
DO<45> MDQO_45 DO<45> MDQ1_45 
DO<44> MDQO_44 DO<44> MDQ1_44 
DO<43> MDQO_43 DO<43> MDQ1_43 
DO<42> MDQO_42 DO<42> MDQ1_42 
DO<41> MDQO_41 DO<41> MDQ1_41 
DO<40> MDQO_40 DO<40> MDQ1_40 
DO<39> MDQO_39 DO<39> MDQ1_39 
DO<38> MDQO_38 DO<38> MDQ1_38 
DOQ<37> MDQO_37 DO<37> MDQ1_37 
DO<36> MDQO_36 DO<36> MDQ1_36 
DOQ<35> MDQO_35 DO<35> MDQ1_35 
DO<34> MDQO0_34 DO<34> MDQ1_34 
DO<33> MDQO0_33 DO<33> MDQ1_33 
DOQ<32> MDQO_32 DO<32> MDQ1_32 
DO<31> MDQO_31 DO<31> MDQ1_31 
DO<30> MDQO_30 DO<30> MDQ1_30 
DO<29> MDQO_29 DO<29> MDOQ1_29 
DO<28> MDQO_28 DO<28> MDQ1_28 
DO<27> MDQO_27 DO<27> MDQ1_27 
DO<26> MDQO_26 DO<26> MDQ1_26 
DO<25> MDQO_25 DO<25> MDQ1_25 
DO<24> MDQO_24 DO<24> MDQ1_24 
DO<23> MDQO_23 DO<23> MDQ1_23 
DO<22> MDQO_22 DO<22> MDQ1_22 
DO<21> MDQO_21 DO<21> MDQ1_21 
DO<20> MDQ0_20 =PP1V05 SO MCP M2CLK DLL .. DO<20> mpo1_20 
DO<19> MDQO_19 +VIO_M2CLK_DLL| 550 mA DO<19> MDQ1_19 
DO<18> MDQO_18 +VIO_M2CLK_DLL| DO<18> MDQ1_18 
DO<17> MDQO_17 +VIO_M2CLK_DLL| DO<17> MDQ1_17 
DO<16> MDQ0_16 PP1V05 SO MCP PLL FSBMEM ., DO<16> 146 
DO<15> MDQO_15 +VIO_PLL_MEM| 20 mA 70 mA DO<15> MDQ1_15 
DO<14> MDQO_14 +VIO_PLL_MEM| DO<14> MDQ1_14 
DO<13> MDQO_13 +VIO_PLL_MEM| DO<13> MDQ1_13 
DO<12> MDQO_12 DO<12> MDQ1_12 
DO<11> MDQO_11 +VIO_PLL_FSB| DO<11> MDQ1_11 ‘ 
DO<10> MDQO_10 +VIO_PLL_FSB| DO<10> MDQ1_10 R1520 
DO<9> MDQO_9 +VIO_PLL_FSB| DO<9> MDQ1_9 

DO<8> MDQO_8 DO<8> MDQ1_8 

DO<7> MDQO_7 +VIO_PLL_cPU| DO<7> MDQ1_7 

DO<6> MDQO_6 +VIO_PLL_cPy DO<6> MDQ1_6 MRESETO* 
DO<5> MDQO_5 +VIO_PLL_cPy DO<5> MDQ1_5 

DO<4> MDQO_4 DO<4> + 38 | mpo1_a MCLK1A_1_P 
DO<3> MDQO_3 DO<3> T40 | upo1_3 MCLK1A_1_N 
DO<2> MDQO_2 DO<2> 040 |upo1 2 

DO<1> MDQO_1 DO<1> N40 | wpo1_1 MCLK1A_0_P 
DO<0> MDQO_O DO<0> =o 40 | upo1_o MCLK1A_0_N 

- 
- 
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MRASO* MEM 
MCASO* MEM 
MWEO* MEM 


MRAS1* 
MCAS1* 
MWE1* 
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MEM 
MEM 
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MEM 
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=PP1V5R1V35_S3 MCP MEM 
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RESET L 























CLK _ P<1> 
CLK N<1> 




















MCLKOA_1_P CLK 
MCLKOA_1_N] => CLK 














CLK _ P<0> 28 29 32 
CLK _ N<0> {OUT 22 22 2 























MCLKOA_0_P CLK P<0> [OD * 
DM<7> MDOQMO_7 MCLKOA_O_N| > CLK _N<0O> [OD = 
DM<6> MDOQMO_6 
DM<5> MDQMO_5 MCSOA_1* CS L<1> 

DM<4> OMG" mesoa_o*fy ad CS _L<0> se 4) 1 20 =PP1V5R1V35 SW MCP MEM 
DM<3> MDOMO_3 
DM<2> MDQMO_2 MODTOA_1 ODT<1> R1510! 
DM<1> MDOMO_1 MODTOA_O| =p ODT<0> edie S 1083 


DM<7> AR3 MDQM1_7 


DM<6> AY6 MDQM1_6 eae 
DM<5> - AV9 | wpom1_5 Pe 
DM<4> eit MDQM1_4 

DM<3> a AV27 | upom_3 MODT1A_1 
DM<2> pa AU30 | upom_2 MODT1A_0 
DM<1> Pee MDQM1_1 


DM<0> en 2838 | momo 











CS _L<1> 
CS_L<0> 



































ODT<1> 
ODT<0> 
































CKE<1> 
CKE<0O> 


A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 


tod [Od [Oo Yoo Feo foo foo foo fom Joo Ito Ito Ito Jom Jom Jom tm tm Jom Jom Jom Jom Jom [tm I to fm [om Jv ow Jw to J J J J J J I I J [Jv Jw tw Jw J J Jo Jo J J I J [J J I J I J | tw [| | | J | | 


MCKE1A_1 
MCKE1A_0 





DM<0> MDOQMO_O 1/200 

MCKEOA_1| CKE<1> 2015 
MCKEOA_0 CKE<0> tinge B : « MCP MEM COMPL25NIDwem_comp_cNnp 
« MCP MEM COMPL2/DIDvem_comp_vpp 
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PEG CLKREQ L vi PEA_CLKREQ*/GPIO_49 PEO_REFCLK_P 
PEO_REFCLK_N| 


PEG CLK100M _P 
PEG CLK100M _N 











AP _CLKREQ_ L Ul PEB_CLKREQ*/GPIO_50 





PCIE CLK100M AP _P 
PCIE CLK100M AP_N 


PE1_REFCLK_P 


U4 PE1_REFCLK_N| 
PEC_CLKREQ*/GPIO_51 








ENET CLKREQO L 





TP PCIE CLK100M PE2P 
TP PCIE CLK100M PF2N PEO ports are Gen2-capable. 4 RCs: 4x, x2, xl, 


PE1 ports are Genl-only. 2 RCs? 317. x1 


PE2_REFCLK_P 
PE_WAKE* PE2_REFCLK_N 
O 





PCIE WAKE L U7, 








Y4 
¥5 


=PEG D2R_P<4> 
=PEG D2R_N<4> 


=PEG R2D P<4> 7 
=PEG R2D N<4> 


PEO_RX4_P 
PEO_RX4_N 


PEO_TX4_P 
PEO_TX4_N 














AAQ 
AA8 


=PEG D2R_P<5> 
=PEG D2R N<5> 


PEO_RX5_P 
PEO_RX5_N 


PEO_TX5_P 
PEO_TX5_N 








=PEG R2D P<5> If PEO[3:0] are not used, 
=PEG R2D N<5> 9 +VIO_PE_AVDDO and +VIO_PE_DVDDO can be GND 








AA4 
AAS 


PCIE AP D2R_P 
PCIE AP D2R_N 


PCIE AP R2D_ CP 
PCIE AP R2D CN 


PE1_RX0_P 
PE1_RXO_N 


PE1_TX0_P 
PE1_TXO_N 














If PEO[4:5] and PE1[0:1] are not used, 
TP PCIE PE4 R2D_ CP +VIO_PE_AVDD1 and +VIO_PE_DVDD1 can be GND 
TP PCIE PE4 R2D_ CN 


Y7 
Y6 


TP PCIE PE1 D2RP 
TP PCIE PE1 D2RN 
PP3V3_ SO MCP PLL HVDD 


PE1_RX1_P 
PE1_RX1_N 


PE1_TX1_P 
PE1_TX1_N 














$466 ¢645 65 6 6 








wi0 +3.3V_PLL_HVDD PEX_RST* PCIE RESET L 








# 64h G4 48 64 48 O86 


PP1V0O5 SO MCP PLL PEXSATA AG10 | wyro_prn_pE 
GIL 


G12 


*R1600 
22k 


5% 

1/20W 

ME 
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+VIO_PLL_PE 
+VIO_PLL_PE 


H10 
H11 
Hi2 


+VIO_PLL_XREF_XS 


PCI EXPRESS 


+VIO_PLL_XREF_XS 
+VIO_PLL_XREF_XS 


E10 
E11 
F12 


+VIO_PLL_SATA 
+VIO_PLL_SATA 


+VIO_PLL_SATA 


fa +VIO_PLL_H 
Pid +VIO_PLL_H PEXO_TERM_P es MCP_ PEXO TERMP 
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2. -PP3V3_ SO MCP DAC 
140 mA +3 .3V_RGBDAC mM DDC_CLK0/GPIO_38 AUD_IP_ PERIPHERAL DET Youn Reed 
‘o) DDC_DATAO/GPIO_39 MIKEY MIC LOAD DET el 














RGB DAC Disable: 





Okay to float all RGB_DAC signals. 
~% DDC_CLKO/DDC_DATAO pull-ups still required (or use as GPIOs). 
Connect +3.3V_RGBDAC pin to GND. 


TP MCP RGB DAC VREF RGB_DAC_VREF 





NOTE: No Composite/S-Video/Component Video support on MCP89 











8 DPO_3_P/TMDSO_TXC_P IFPA_TXC_P 
DPO_3_N/TMDSO_TXC_N IFPA_TXC_N| 


IFPA_TXC > 
IFPA_ TXC age Interface Mode 








IFPA TXD MCP Signal TMDS/HDMI LVDS 


IFPA TXD =MCP_IFPA_TXC_P/N TMDS_IG_TXC_P/N LVDS_IG_A_CLK_P/N 
IFPA TXD =MCP_IFPA_TXD_P/N<0O> | TMDS_IG_TXD_P/N<0O>] LVDS_IG_A_DATA_P/N<0O> 
IFPA TXD =MCP_IFPA_TXD_P/N<1> | TMDS_IG_TXD_P/N<1>] LVDS_IG_A_DATA_P/N<1> 
=MCP_IFPA_TXD_P/N<2> | TMDS_IG_TXD_P/N<2>] LVDS_IG_A_DATA_P/N<2> 
IFPA TXD =MCP_IFPA_TXD_P/N<3> (UNUSED) LVDS_IG_A_DATA_P/N<3> 
IFPA TXD =MCP_IFPB_TXC_P/N (UNUSED) LVDS_IG_B_CLK_P/N 
IFPA TXD =MCP_IFPB_TXD_P/N<0O> | TMDS_IG_TXD_P/N<3>] LVDS_IG_B_DATA_P/N<0> 
IFPA TXD =MCP_IFPB_TXD_P/N<1> | TMDS_IG_TXD_P/N<4>] LVDS_IG_B_DATA_P/N<1> 
=MCP_IFPB_TXD_P/N<2> | TMDS_IG_TXD_P/N<5>] LVDS_IG_B_DATA_P/N<2> 
=MCP_IFPB_TXD_P/N<3> | (UNUSED) LVDS_IG_B_DATA_P/N<3> 
=MCP_IFPAB_DDC_CLK TMDS_IG_DDC_CLK LVDS_IG_DDC_CLK 
=MCP_IFPAB_DDC_DATA TMDS_TIG_DDC_DATA LVDS_TIG_DDC_DATA 


DPO_2_P/TMDSO_TX0_P IFPA_TXDO_P 
DPO_2_N/TMDSO_TXO_N IFPA_TXDO_N 

















DPO_1_P/TMDSO_TX1_P IFPA_TXD1_P 
DPO_1_N/TMDSO_TX1_N IFPA_TXD1_N 














DPO_O_P/TMDSO_TX2_P IFPA_TXD2_P 
DPO_O_N/TMDSO_TX2_N IFPA_TXD2_N 














IFPA_TXD3_P 
IFPA_TXD3_N 





DP1_3_P/TMDSOB_TXC_P 
DP1_3_N/TMDSOB_TXC_N 











IFPB_ TXC 
IFPB_ TXC 


DP1_2_P/TMDSO_TX3_P IFPB_TXC_P 
DP1_2_N/TMDSO_TX3_N IFPB_TXC_N| 


CK) 
ic] Id 
IS HM at 


| 


80 00 OU 80 UU U0 O 




















IFPB_ TXD_ P<0O> 
IFPB_ TXD_ N<0O> 








DP1_1_P/TMDSO_TX4_P IFPB_TXD4_P 
DP1_1_N/TMDSO_TX4_N IFPB_TXD4_N| LVDS: Power +VDD_IFPx at 1.8V 


TMDS: Power +VDD_IFPx at 3.3V 








IFPB TXD_ P<1> 
IFPB TXD N<1> 


DP1_0_P/TMDSO_TX5_P IFPB_TXD5_P 
DP1_0_N/TMDSO_TX5_N IFPB_TXD5_N 














IFPB TXD P<2> 
IFPB TXD_ N<2> 


IFPB_TXD6_P 


DP_IG_ HPDO HPLUG_DETO/GPIO_20 TFPB_TXD6_N 
DP_IG HPD1 HPLUG_DET1/GPIO_21 IFPB_TXD7_P 
SATARDRVR_A_EN HPLUG_DET2/GPIO_22 IFPB_TXD7_N 








NOTE: 100K pull-downs required if 
HPLUG_DETO/HPLUG_DET1 are not used. 





IFPB_ TXD_ P<3> 
IFPB TXD_ N<3> 














$664 066405 85 06 98 08 88 








DP IG AUX CHO P re DDC_CLK2/DP_AUX_CHO_P DDC_CLK1/GPI0_40 IFPAB DDC _ CLK 
DP_IG AUX CHO N => 29 | ppc_para2/DP_AUX_CHO_N DDC_DATA1/GPIO_41 mip IFPAB DDC DATA 











DP _ IG AUX CH1 N DDC_DATA3/DP_AUX_CH1_N 
PP3V3_ SO MCP PLL DP USB (GMUX_INT) 

210 mA 180 mA 4223 | +3.3V_PLL_DPO LCD_BKL_CTL/GPIO_57 LCD IG BKLT PWM 
p23 | +3.3V_PLL_DPO LCD_BKL_ON/GPIO_59 LCD _ IG BKLT EN 
LCD_PANEL_PWR/GPIO_58 LCD IG PWR_EN 





DP_IG AUX CH1 P —— DDC_CLK3/DP_AUX_CH1_P 
-—s. 


GD 
CD 
ED 
<=> 
<=> 
E> 














30 mA L22 +3.3V_PLL_USB 
M22 | 43.3v_pri_usB 





=PP1V05_ SO MCP PLL IFP 


60 mA L25 +VIO_PLL_IFPAB 
M25 





+VIO_PLL_IFPAB 





2 -PP1V05 SO MCP PLL CORE ¢ 26 | +vto_pLL_corm_LEG 
160 mA 40 [M26 | +VIO_PLL_CORE_LEG 
L27 


60 M27 
quer 





+VIO_PLL_SPPLLO 
+VIO_PLL_SPPLLO 





40 L28 | .vto_pit_v IFPAB_VPROBE VPROBE 
seen 8 | +v1o_puL_y IFPAB_RSET RSET 
20 L24 


M24 
2 =PP3V3R1V8_ SO MCP IFP VDD +VIO_PLL_NV 


180 mA CKPLUS_WAIVE=PwrTerm2Gnd aes +VDD_IFPA 
A 





+VIO_PLL_NV 











CKPLUS_WAIVE=PwrTerm2Gnd 
=PP1V05_ SO MCP DPO VDD 


B26 
aca A27 lagi TMDSO_VPROBE VPROBE 


D D (e: Mo de P u 1 1 = down S A26 egies TMDSO_RSET RSET 


NOTE: DP_AUX_CH1 also requires pull-downs if used for 
dual-mode DisplayPort (DP++). If unused no pulls 
are necessary, if used for TMDS/HDMI only then 
only pull-ups are necessary. 


+VDD_IFPB 





























R1710 100K 1 CHO 
R1711100Ki i CHO 





R1712 100K 1 2 CHL 
R1713 100K i pias CH1 
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=PP3V3_ SO MCP GPTO 





23 20 8 


R1800* 
100K 


5% 
1/20W 
MF 
2015 
MXM_ GOOD _L 


OMIT_TABLE 





SYMBOL 6 OF 11 
SATA_AO_TX_P 








SATA_AO_TX_N 





SATA_AO_RX_N 
SATA_AO_RX_P 





SATA_Al_TX_P 





SATA_Al_TX_N 





SATA_A1l_RX_N 





SATA_Al1_RX_P 





USB 


SATA_LED*/GPIO_30 





=PP3V3_ENET MCP RMGT 





ss MCP_ SATA TERMP 


SATA_TERMP 





*R1805 
3 25 49K 
1/20wW 


ME 
2201 





ENET 


RXD<O> 





mcBést?Ro1 


OHCIO/EHCIO 


OHCI1/EHCI1 





USBO_P 
USBO_N| 


USB1_P 
USB1_N 


USB2_P 
USB2_N| 


USB3_P 
USB3_N| 


USB4_P 
USB4_N| 


USB5_P 
USB5_N| 


USB6_P 
USB6_N 


USB7_P 
USB7_N| 


USB_OCO*/GPIO_25 
USB_OC1*/GPIO_26 


USB_RBIAS_GND 


External A 
E21 USB EXTA P 








D21 
— USB_EXTA N 


AirPort (PCIe Mini-—Card) 
F21 USB MINI P 





G21 
— USB MINI _N 





Geyser Trackpad/Keyboard 
E20 USB TPAD P. 








D20 
a" USB _ TPAD N 


External C 
L21 USB _EXTC P 





USB_EXTC N 





Bluetooth 
USB_ BT P 





USB BT N 





Camera/External E 
USB _CAMERA_P 





USB CAMERA _N 





SD Card/ExpressCard 
USB _SDCARD_P 





USB _SDCARD_N 





EXTERNAL D 
USB_EXTD P 








=. USB EXTD N 


=PP3V3_S5 MCP GPIO 





*R1851 


so. 
MF 





USB_ EXTA OC L 





- 





USB_EXTD OC L 





sen. 


ss MCP_ USB _RBIAS GND 








RGMII_RXDO 





ENET 


RXD<1> 


RGMII_RXD1 





ENET 


RXD<2> 





ENET 


RXD<3> 


Only USB8+11 support nV 
USB JTAG in S3/S4/S5. 


RGMII_RXD2 
RGMII_RXD3 





ENET 


CLK125M_ RXCLK 


RGMII_RXCLK 





ENET 


RX_ CTRL 


> 
Z 


RGMII_RXCTL 





ENET 


ENERGY DET 


RGMII_INTR/GPIO_35 





PP3V3_ENET MCP PLL MAC 





20 mA 


o MCP_ MIT COMP VDD 





+3.3V_PLL_MAC_DUAL 





RGMII_COMP_VDD 





o MCP MIT COMP GND 


RGMII_COMP_GND 








Internal 19.5K Pull-—Downs on all USB pairs 


RGMII_VREF 


RGMII_TXDO 
RGMII_TXD1 
RGMII_TXD2 
RGMII_TXD3 


RGMII_TXCLK| 
RGMII_TXCTL| 


RGMII_MDC 
RGMII_MDIO 


BUF_25MHZ 


RGMII_RESET* 


MCP _RGMIT VREF 





TP ENET TXD<0O> 





TP _ENET TXD<1> 





TP _ENET TXD<2> 





TP ENET TXD<3> 





TP_ENET CLK125M TXCLK 





TP _ENET TX CTRL 





TP _ENET MDC 





ENET MDTIO 





TP MCP CLK25M BUFO R 











Internal MAC Disable: 





TP ENET RESET L 





Sade be daee ¢ 


Connect 
Connect 
Connect 


RGMII_RXD<0:3> 
RGMII_RXCLK to 
RGMII_RXCTL to 


together to 10K pull-down. 
10K pull-down. 
10K pull-down. 


887 
1% 
1/20wW 
MF 
2201 





*R1860 





Connect RGMII_INTR to 10K pull-down (if not used as GPIO). 
+3.3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail. 
RGMII_COMP_VDD/_GND must remain connected as shown. 

Connect RGMII_VREF to 10K pull-down. 

Connect RGMII_MDIO to 10K pull-down. 

All other pins can be left TP or NC. 
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=PP3V3_SO MCP GPIO 





OMIT_TABLE R1961 
10K 


mc¥s SR, 1 t2on 
BGA 


201 





=PP3V3R1V5_SO MCP HDA seins oF or wk 
70 mA +VDD_HDA HDA_SDATA_OUT| ga SDOUT_R 











1 
R1900 1 HDA_SDATA_INO HDA_BITCLK ou BIT CLK R BIT CLK 
208 ah HDA 


1% 

1/20W 

ME 
2015 

















HDA PULLDN COMP BDA ULLDN_COMP HDA_RESET* 


BUF_SIO_CLK Frequency 
Frequency HDA_SYNC 





HDA_SYNC 





LPC_AD_ R<0O> 
LPC_AD_ R<1> 
LPC AD R<2> 
LPC_AD_ R<3> 











LPC_ADO (IPU) LPC SERIRO SERIRO 1 24 MHz 
LPC_AD1 (IPU) 


LPC_AD2 (IPU) 14.31818 MHz 


LPC_AD3 (IPU) [ Pp ( . LPC_FRAME* 7 7 39 41 69 
Mi 


MLB _ RAM CFG1 LPC_DRQO*/GPIO_43 
(IPD) 

















1331 





(IPD) LPC_RESET* LPC RESET L 





PM _CLKRUN_L LPC_CLKRUN*/GPIO_42 (IPU) LPC_CLKO LPC _ CLK33M SMC _R 











SMC WAKE SCI L 
PM LATRIGGER L 
; 1 AUD _I2C INT L 
SMC RUNTIME SCI L 


MISC_VDDENO/GPIO_47 MCP CPU VIT EN L a6 LPC 
MISC_VDDEN1/GPIO_48 MLB_RAM_ CFGO a 
A20GATE/GPIO_55 MISC_VDDEN2/GPIO_17 MLB RAM CFG2 is SPI 
KBRDRSTIN*/GPIO_56 MISC_VDDEN3/GPIO_18 SMC_ ADAPTER _EN 39 40 58 
—, MISC_VDDEN4/GPIO_19 LPCPLUS GPIO 119 41 NOTE: MCP89 does not support FWH, only 
MEM_VDD_SEL/GP10_46| MCP MEM VDD_ SEL _1V5 9 LPC ROMs. So Apple designs will 
MLB RAM CFG3 not use LPC for BootROM override. 


MEM EVENT L 


ENET LOW PWR 
SDCARD RESET 


SIO_PME*/GPIO_31 
EXT_SMI*/GPIO_32 








PP3V3_G3_ RTC 




















(S$s-ndI) 











R1920' 
49.9K 


1/208 . PM PWRBTN L 
201 5 PM SYSRST DEBOUNCE L 








PWRBIN* (IPU-S5) 
RSTBIN* (IPU-S5) FANCTLO/GPIO_61 
FANRPMO/GPIO_60/MGPIO_2 
FANCTL1/GPIO_62 
FANRPM1/GPI0_63/MGPIO_3 




















RTC RST L RTC_RST* 








P/Q) SH) 
© | I] 00} co] co 


PM _ SLP_S3 L 

PM _SLP_RMGT_L 

PM SLP_S4 L 7 5 MCP SLP_S5# pin 
has the behavior 
of Intel’s SLP_S4# 
signal. 


PM RSMRST_L 
MCP _ PS _ PWRGD 


PWRGD_SB (IPD) SLP_S3* 
PWRGD (IPD) SLP_RMGT* 
(IPD) SLP_S5* 


Tet ete eh 66 6 86 bbtE 








opr: 
0] \o 











[o} 





MCP _VID<0> 
MCP _VID<1> 
MCP _VID<2> 
MCP VID<3> 





MCP _ WAKE REQ L 


HDA Output Caps ; PM BATLOW L 


MCP_WAKE_REQ* MCP_VIDO/GPIO_13 
MCP_VID1/GPIO_14 

MCP_WAKE_DIS* 
(IPU-S5) MCP_VID2/GPIO_15 
MCP_MEMVDD_EN/GPIO_44 MCP_VID3/GPIO_16 

















O} GA) ey 
| UT} BS} Wo 


MCP MEM VDD _ EN 











For EMI Reduction on HDA interface 


MCP MEM VTT_EN MEMVTT_EN/GPIO_45 SPI_CSO*/GPIO_10 SPIT CSO RL 


SPI_CLK/GPIO_11 SPI CLK R 


+ 
ayo M L S( SPI_DI/GPIO_08 SPI MISO 


SPI_DO/GPIO_09 SPI _ MOST R 











HDA SDOUT R 1 SM INTRUDER L 
HDA BIT CLK R 





wa 
9] 09] 











42 & 62 MHz use FAST_READ command. 
Straps not provided on this page. 





FIXME: AUD_IPHS_SWITCH_EN WAS GPIO_2 
HDA RST RL 13 69 20 19 OUT} SMC _ IG THROTTLE L 
HDA SYNC _R 19 69 37197 AUD _IPHS SWITCH EN 
22 19 GFXVCORE_ PWR_EN 

48 41 19 78T> SPTROM USE MLB 





MGPU_PIO0/GPIO_6 
MGPU_PIO1/GPIO_7 
MGPU_PI02/GPIO_23 THERM_DIODE_P| 
MGPU_PI03/GPIO_24 THERM_DIODE_N| 








SPKR/GPIO_1 MCP _ SPKR oD 


MCP _THMDIODE_ P. 
MCP _ THMDIODE N 




















SMBUS _ MCP 0 CLK 
SMBUS MCP OQ DATA 9 = mode (Normal boot mode) 
SMB_CLK1/MSMB_CLK| SMBUS _ MCP 1 CLK = mode (For ROMSIP recovery) 
SMB_DATA1/MSMB_DAT. SMBUS MCP 1 DATA 

SMB_ALERT*/GPIO_64 AP PWR EN 19 34 58 


SUS_CLK/GPIO_34 PM _CLK32K SUSCLK R avies 


SMB_CLKO| 
SMB_DATAO 





JTAG MCP TDI 
JTAG MCP TDO 
JTAG MCP TMS 
JTAG MCP TRST L 
JTAG MCP _ TCK 


JTAG_TDI (IPU) 
JTAG_TDO 
JTAG_TMS (IPU) 
JTAG_TRST* (IPD) 
JTAG_TCK 





BO <er 











Qywyaqra Jojo |e 
Hoop fey Je 








Connects to SMC for automatic recovery. 




















MCP _CLK25M XTALIN 
MCP _CLK25M_ XTALOUT 








XTALIN Peereone en MCP TEST MODE EN 
XTALOUT 








PKG_TEST| 
s =PP3V3_S3 MCP _GPIO 
XTALIN_RTC PEGs ere NO STUFF 7 


BT EUQUESEEE “R19 59 "R19 66 = : if DRAM_CFG2: DRAM_CFGO: 
i 1 
GPIO43 has R1957 


5% 5% 
1/20w 1/20w 
ME MF MF : 10K 

2201 2201 % internal ~9K 5% 

1/20w 
pull-up. MF 














RIC CLK32K XTALIN 
RIC _CLK32K XTALOUT 


GPIO Pull-—-Ups/Downs MARS 3 


5% 
=PP3V3 S5 MCP 208 + 26 2201 


= 2015 
oe = MCP. 8 12» MLB RAM CFG3_ 4} 
81718 i> MLB RAM CFG2 o 


i> MLB RAM CFG1 
SMC_ IG THROTTLE i> MLB RAM CFGO 


AUD _IPHS SWITCH 719 37 ? 
GFXVCORE PWR_EN | : DRAM_CFG2: |_ : DRAM_CFGO: 


SPTROM USE MLB 




















ry 


A eh Ob bbabs 


fo} 








Nero 
OPN se 
BON 








nN 




















R1 
R1 
R1 
R1 








Nv 








ede 
ho 





R1 
R1 


MCP _ CPU _VTIT EN L 
LPCPLUS GPTO 





Platform—-Specific Connections 


R1965 
LPC RESET L LAKA/2Z LPC PWRDWN L ppp ies a 





Bb Ib 


S 5 3832 S88 32 S588 


nv ]w 




















R1 
R1 
R1 


MEM EVENT L 
ENET LOW PWR 
SDCARD_ RESET 
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R1 
R1 
R1 
RL 
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NOTE: "SW" rails are dynamically switched in the SO state as needed, controlled by MCP89 GPIOs. 


OMIT_TABLE OMTT TABLE OMIT_TABLE 


400 400 
G G 














OMIT_TABLE U 40 U 
YsADY mcbes Ror ucBest?Ro1 meee Qo4 
Me ei Ol 2» =PPVCORE SO MCP wee es ul =PPVCORE SW MCP GFX 22 2 SYMBOL 10 OF 11 BGA 


oss =PP1V05 SW MCP FSB SYMAGTI Be ORFAg. =PP1V5R1V35 SW MCP MEM 8450 mA (0.85V) +VDD_COREA +VDD_COREB| 15350 mA (0.85V) 
2000 mA +VIT_CPU +VDD_MEM 4300 mA Veber ace icine 
+VTT_CPU +VDD_MEM| 
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+VDD_COREA +VDD_COREB] 


+VDD_COREA +VDD_COREB| 
+VTT_CPU +VDD_MEM|I 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEMI 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB| 
+VTT_CPU +VDD_MEM|I 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEMI 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM|I 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM|I 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM|I 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB| 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB| 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA 


NOTE: VDD_COREx_SENSE signals should NOT e 4 = | +vpp_cOREA 
be used for remote sensing unless +VDD_COREA 
COREA/COREB are powered by separate +VDD_COREA 

regulators. e+ | +vpp_corEaA 
Instead connect regulator sense point +VDD_COREA 
as close to COREB FET as possible. +VDD_COREA 

+VDD_COREA 


+VDD_COREB| 
+VTT_CPU +VDD_MEM| 
+VDD_COREB| 
+VTT_CPU +VDD_MEM| 
+VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREB] 
+VTT_CPU +VDD_MEM| 


+VDD_COREB} 


POWER IL 


+VTT_CPU +VDD_MEM| 
+VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREB] 
+VTT_CPU +VDD_MEM| 


POWER II 


+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB| 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB} 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 
+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 

+VDD_COREA +VDD_COREB] 
+VTT_CPU +VDD_MEM| 


= +» 

=PP1V05_ SO MCP FS +VDD_COREA +VDD_COREB} 

+VDD_MEM| “““ —° 9 

200 mA +VIT_CPU2 +VDD_COREA +VDD_COREB| 

+VDD_MEM| ““*—_g 

+VTT_CPU2 +VDD_COREA +VDD_COREB| 
+VDD_MEM 

+VTT_CPU2 +VDD_COREA +VDD_COREB| 
+VDD_MEM| ““Y *_g, 

+VTT_CPU2 +VDD_COREB| 
+VDD_MEM 

+VTT_CPU2 TP MCP VDDCOREA_ SENSEP +VDD_COREA_SENSE +VDD_COREB 


+VTT_CPU2 eee nd TP MCP VDDCOREA SENSEN GND_COREA_SENSE +VDD_COREB 


+VTT_CPU2 es ad 23 2 =PP1V05 SO MCP PE DVDD +VDD_COREB| 
+VIT_CPU2 7 nd 400 MA +VIO_PE_DVDD +VDD_COREB| 


+VDD_MEM| 
~ PEO[5:0PE1[1:0 +VIO_PE_DVDD +VDD_COREB| 
= * : — PE _] — 
=PP3V3_ SO MCP HVD +3.3V_HVDD +VDD_MEM| “> _g ( [ P [ )) 
30 mA +VIO_PE_DVDD +VDD_COREB| 
+VDD_MEM| ““ — > 4 
+3.3V +VIO_PE_DVDD +VDD_COREB| 
+VDD_MEM| *“ —* 4 
+3.3V eral +VIO_PE_DVDD +VDD_COREB| 
Zs MEM)? 
=PP3V3_ SO MCP 4 +3.3V +VIO_PE_DVDD +VDD_COREB| 
Z50 mA +VDD_MEM 





























+VIO_PE_DVDD +VDD_COREB] 





+VDD_MEM| 
= +VIO_PE_DVDD +VDD_COREB} 





+VDD_MEM| 


»=PPOV9_S5 MCP VDD AUxES | +vop_puaz_auxc +VDD_MEM oe 








150 mA K18 +VDD_DUAL_AUXC +VDD_MEM| cea ee huan 
PP3V3 G3 RTC A18 +VDD_MEM| ¢ ante +VDD_COREB_SENSE TP MCP _ VDDCOREB_ SENSEP 


3.3 6 
Ze? yA ) Sail +VDD_MEM____-# ee rte GND_COREB_SENSE TP MCP VDDCOREB_ SENSEN 
5* mA’ (883 ue +3. 3V_DUAL_USB +VDD_MEM| ee 
K + PE 
200 mA +3 .3V_DUAL_USB +VDD_MEM ry >, PP1V05 SO MCP PE AVDD PP1V05_ SO MCP SATA AVDD 
+VDD_MEM| 



































23 











1000 MA +VIO_PE_AVDD +VIO_SATA_AVDD| 300 mA 
+VIO_PE_AVDD +VIO_SATA_AVDD| 

23 e =PP3V3_ S85 MCP (PEO[S:0], PE1[1:0]) +VIO_PE_AVDD +VIO_SATA_AVDD| 
240 mA 40 mA +VDD_DUAL_RMGT =PPOV9 ENET, MCP RMGT 2 23 +VIO_PE_AVDD +VIO_SATA_AVDD 
+VDD_DUAL_RMGT +VIO_PE_AVDD +VIO_SATA_AVDD| 


4715 | +3.3V_DUAL +VDD_MEMI 



































+VIO_PE_AVDD +VIO_SATA_AVDD| 
+3. 3V_DUAL_RMGT =PP3V3 ENES MCP_RMGT 2 is 23 +VIO_PE_AVDD +VIO_SATA_AVDD 
+3. 3V_DUAL_RMGT +VIO_PE_AVDD +VIO_SATA_AVDD| 

















+VIO_PE_AVDD =PP1V05_ SO MCP SATA DVDD : 2; 


+VIO_SATA_DVDD| 100 mA 
+VIO_SATA_DVDD 





+VIO_PE_AVDD 











+VIO_PE_AVDD 





+VIO_PE_AVDD 





+VIO_SATA_DVDD| 
+VIO_SATA_DVDD| 


+VIO_SATA_DVDD SYNC MASTER=K99_ MLB SYNC_DATE=04/08/201Q 
+VIO_SATA_DVDD 


<= 
+vr0_sata_pvpp| ACS} MCP Power & Ground 
+VIO_SATA_DVDD 


+VIO_SATA_DVDD| DRAWIN eae Ss 
serpsans ren] SEU d « Aeeie tase 051-8467 
+VIO_SATA_DVDD| © Sea | 
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=PP1V5R1V35_ SO MCPDDRFET 


C2300 helps reduce input rail 
droop during 92300 turn-on. 


PLACE_NEAR=Q2300.9:2 mm 





MCPDDRFET 





s¢ 29 CD MCP MEM VDD 





4 





EN 





MCPMEM CNFG 





*R2305 
560K 


1% 

1/20W 

ME 
2201 


<R1> 





Approx. Ramp Time 





SLGSAPO31 


ICNEG 


U2305 


TDEN 


CRITICAL 





Q2300 


Part STMFS4854N 





CRITICAL 
°STMFS4855NS Type N-Channel 


Q2309 Rds (on) 10 mOhm @3.2V 


pb DEN 
+ 


























: Loading 4.3 A (EDP) 


x NC 

















MCPMEM GATE 





CRITICAL 


(G driven to VCC) 


MCPDDRFET KELVIN {oD « 

















MCPDDRFET SENSE {UD = 





PP1V5R1V35 SW MCP 
MIN_LINE_WIDTH=0.6 mm 
MIN-NECK WIDTH=0:2 mm 

















TP MCPMEM DONE 











=PP5V_S3_ MCPDDRFET 





SSM3K15FV 


SOD-VESM-HF 


» OD MCP MEM VTT_EN 


R2350' 


5% 
1/20W 








10K 


ME 
2015 





(EN to 1.35V, uS): 


7.91 + 0.0678 * R1(Kohms) 





Make SAsE=TRuE (OR 1.35V) 


— _ =PP1V5R1V35 SW MCP MEM ,. 2 22 
4250 mA 








NV Requirements: 

-— Min Ramp-Up Time: 20 uS (10% to 90%) 

-— Max Ramp-Up Time: 65 uS (ENABLE to 90%) 
Ron <= 3.8 mOhms 


nVidia recommends Infineon BSCO30NO03MS for Q2300. 


Rail Savings: 120mWw 


DIMM CKE Clamps 


MEMVTT EN L 


CRITICAL 


Q2355 
NTUD3170NZXXIG 
SOT-963 





3 


CKE must be held low to keep memory in self-refresh. 

Clamps enable before MCP89 MEMVDD rail switched off. 

Clamps release after MCP89 MEMVDD is up and CKEs are driven by MCP89. 

Clamps also discharge VTT rail via termination resistor on each CKE signal on DIMM. 
Q2355/02356 chosen for low output capacitance. 











zl 
kh 




















MEM _A_CKE<0O> CED 1 2627 6 


MEM _A_CKE<1> 























CRITICAL 


Q2356 
NTUD3170NZXXIG 
SOT-963 





3 


NO STUBS on CKE signals! 











MEM _B_CKE<0O> CED 15 28 29 32 6 


SYNC_MASTER=K99_ MLB SYNC_DATE=04/08/2019 


“MCP 89 Memory Rail Gating 


MEM _B CKE<1> 



































Senne Nore cawa2 
051-8467 PD | 
C3 Apple Inc. — 
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THE POSESSOR AGREES TO THE FOLLOWING: 


C2400 helps reduce input rail 
droop during 92400 turn-on. 
PLACE_NEAR=C2400.1:1 mm 


=PPVCORE SO MCPGFXFET xW2400 
4% a: } } 2 MCPCORESO VSEN_ P [UD = 2 
CRITICAL 
1 C2400 pracz_wear=02400.5:2 mm 
_ T0our 
2 SeRv-xsR xw2401 
1206-1 
1 roe 2 MCPCORESO VSEN_N {UD =» 
PLACE_NEAR=C2400.2:1 mm 


=PP5V_SO MCPFSBFET Q2 4 O O 


Part Si4838BDY 



































i CRITICAL 





Type N-Channel 








Vcc . 
U2405 ; ae Rds (on) 3.2 mOhm @2.5V 


SLG5AP033 50-8) Loading 15.35 A (EDP) 
1s [I —GEXVCORE PWR EN 2 len EDEN 









































CRITICAL earn anes vec PPVCORE SW MCP GFX 
MCPGFX_CNFG NEG SU SEeveEnee ) MINNESE-WrptHoo © P2™™m 
MARE SASE=TRUE 
TP_MCPGFX DONE — =PPVCORE SW MCP GFX 
































20 24 














NV Requirements: 
-— Min Ramp-Up Time: 100 uS (10% to 90%) 
Max Ramp-Up Time: 1500 uS (ENABLE to 90%) 
Ron <= 2.5 mOhms 











Approx. Ramp Time to 1V, uS): 43.9 + 0.6943 * Cl1(pF) nVidia recommends Infineon BSCO20NO0O3MS for Q2400. 


Rail Savings: 860mW 


SYNC_MASTER=K99_ MLB SYNC DATE=04/08/2019 


MCP89 GFX Core Rail Gating 
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20 


21 20 15 


20 


20 


20 


20 


15 


20 


20 


WV VV. 


MCP Non-GFX Core Power 


=PPVCORE_ SO MCP 
8450 mA (0.85V) 








OMIT_TABLE 









































MCP Memory Power 


=PP1V5R1V35 SW MCP MEM 
4300 mA (1.5V) 











SN 
ae 
IO 





a 
AD 1, 
O17 0} 
NE ee! 






































MCP CPU FSB (VTT) 


=PP1V05_ SW MCP FSB 
2000 mA 


Power 





MCP SO FSB (VTT) 


=PP1V05_ SO MCP FSB 
200 mA 


Power 








OMIT_TABLE 


























MCP 0.9V AUX Core Power 


=PPOV9_S5 MCP VDD _ AUXC 
150 mA 





MCP 1.05V PCIE Digital Power 


=PP1V05_ SO MCP PE DVDD 
200 mA 











MCP 0.9V MAC/SMU Power 


» =PPOV9_ ENET MCP RMGT 
140 mA 











I 
G 
Se Se" CO 


a 
AD yy, 





qe 


MCP 1.05V SATA Digital Power 


=PP1V05_ SO MCP SATA DVDD 
100 mA 















































MCP 1.05V Memory DLL Power 


=PP1V05_ SO MCP M2CLK DLL 
550 mA 





C2540 +] 





MCP 3.3V I/O Power 


=PP3V3_ SO MCP 
250 mA 





MCP 3.3V PCIe/SATA 


=PP3V3_ SO MCP _HVDD 
30 mA 


20 @ 

















MCP 3.3V/1.5V HDA Power 


=PP3V3R1V5_SO MCP HDA 
70 mA 



































MCP 3.3V AUX/USB Power 


=PP3V3_S5 MCP 
240 mA 











MCP 3.3V MAC/SMU Power 


=PP3V3_ ENET MCP _RMGT 
300 mA 

















Aloaier.com 





Support document 





MCP 2.0V-3.3V RTC Power 


PP3V3_G3_ RTC 
? uA (G3) 
5 mA (SO) 








MCP 3.3V MAC PLL POWER BSS. 


es =PP3V3_ ENET MCP PLL MAC 
20 mA 








555 
FERR-240-OHM-200MA 


LYYY\2 


=PP1V05_ SO MCP AVDD UF 


L2560 
30-OHM-5A 





800 mA 


=PP1V05_ SO MCP PLL UF 


Lif YYT12_, 


MCP 1.05V PCIe Analog Po 


PP1V05 SO MCP PE AVDD . 
MINCNECR-WIDTH-0:2 MM5O0 mA 








0603 
OMIT_TABLE 


VOLTAGE=1.05V 


QO 
Q 
i) 
()) 
10) 
od 
i) 
a 
10) 
a 




















< 


wv fp! 
NXOHOC) 
fan 
Gq 
wv f|pe 
SgebOQ 
oh 
Gq 


OxoNE 
iGroM 
OkoNE 
ou So 
Bm weet 
Bm weet 




















30-OHM-5A 


ieeeet 





MCP 1.05V SATA Analog Power 
PP1V0O5_ SO MCP SATA AVDD _ ;, 








0603 
OMIT_TABLE 








CRITICAL 


L2570 
220-OHM-2.2A 





555 mA 


=PP3V3_ SO MCP PLL UF 


YY V2 








MIN_LINE WIDTH=0.4 MM 
@ MIN-NECK-WIDTH=0 | 2 
VOLTAGE=T.05V 


MM 300 mA 


MCP 1.05V CPU/FSB/MEM PLL Power 


PP1V0O5_SO MCP PLL FSBMEM 1s 


LINE WIDTH=0.4 UM 
MIN_NECK_WIDTH=0- 70 mA 








PLACE_NEAR=R2570.1:50 miP353 


C2570 + 


7 LUE 
20% 
ay 











GND _MCP_ PLL FSB 





VOLTAGE=1.05V 











MIN_LINE_WIDTH=0.25 MM 
MIN NECK WIDTH=0.25 MM 
CRITICAL 


L2575 
220-OHM-2.2A 


MCP 1.05V PCIe/SATA PLL Power 


PP1V0O5_SO MCP PLL PEXSATA ,, 
325 mA 





























CRITICAL 


L2580 
220-OHM-2.2A 


MCP 1.05V Core/Misc PLL Power 


PP1V0O5_SO MCP PLL CORE 4 
MIN_LINE WIDTH=-0.4 MM 160 mA 








C2580 + 


POST AO) es 
20% 
ay 

XSR-1 
402 








@ MIN_-NECK_WIDTH=0 : 2 
VOLTAGE=1.05V 











MCPHVDD:P3V3 
CRITICAL 


L2590 
FERR-240-OHM-200MA 





260 mA 


2 MCPHVDD:P2V5 


R2590* 


MCPHVDD:P2V5 





P2V8HVDD_EN 


——_—_—_—_—_————————_+—-» 


isece 





MCP 3.3V PLL Power 


PP3V3_SO MCP PLL HVDD 1s 
MIN_LINE_WIDITH=0.4 MM 
MIN_NECK_WIDTH=0:2 MM 50 mA 








0402 


CRITICAL 
OMIT_TABLE 


U2590 


MICS265-2.5V 
sc70 





VIN VOUT 





PLACE_NEAR=R2595.1:50 mil CERM 


HVDDLDO: ADJ 
R2591* 
665K 
1% 
1/20W 
MF 
201 2 
<Ra> 
P2V8HVDD FB 














. 
HVDDLDO: ADJ 


R2592* 
316K 
1/28 
201 


<Rb> 








? VOLTAGE=3.3V 


1C2591 
0.1UF 








0% 
ov 
ERM 
02 








Vout 0.8V * (Ra + Rb) / Rb, Rb ~ 320kOhms 








PART NUMBER 


QTY 


DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





35382988 al 


U2590 CRITICAL HVDDLDO: FIXED 


IC,MIC5366,LDO REG, 2.5V,150MA,SC70 








35382979 all 








IC, LDO, TPS717, ADJ, 150MA, 3%, SC70, HF U2590 CRITICAL HVDDLDO: ADJ 

















CRITICAL 


L2595 
220-OHM-2.2A 





MCP 3.3V DP & USB PLL Power 


PP3V3_SO MCP PLL DP USB ,, 
MIN_LINE_WIDTH=0.4 MM 210 mA 

















GND_MCP_ PLL DP USB 





@ MIN NECK WIDTH= 0.2 MM 
VOLTAGE=3 . 








MIN_LINE_WIDTH=0.25 MM 
MIN_-NECK WIDTH=0.25 MM 
VOLTAGE=0V 


PP3V3_ENET MCP PLL MAC _,, 





MIN_LINE. 





0402 


C25551 


(MCP80_TDP_EDP_Bringup_Targets_Apple.pdf, dated August 5, 2009). 





@—— MIN-NECKT 














WIDTH=0.4 
WIDTH=0.2 


MM 
MM 


VOLTAGE=3. 3V 


1€2556 


K6/K69 EDP currents used. 


20 mA 





SYNC_MASTER=K99_ MLB SYNC_DATE=04/08/2019 


aa Standard Se 


SS 8467 
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MCP GFX Core Power 


22 20 =PPVCORE SW MCP GFX 
15350 mA (0.85V) 
OMIT_TABLE 











MCP 3.3V RGBDAC Power 


GND _MCP_ DAC P3V3 — PP3V3_ SO MCP DAC 4 
MIN_LINE_WIDTH=0.4 MM = 


R2670!| VouTAcesov DTH-o-2 MM 140 mA 
0 





















































MAKE_BASE=TRUE 





5% 
eae If RGBDAC is used, requires ferrite (155S0382) 
2 plus 1x 4.7uF 0603 & 1x O.luF 0402 cap. 





If RGBDAC is not used, tie to GND. 


=PP3V3R1V8_ SO MCP TIFP_VDD 1 








=PP1V05_ SO MCP PLL IFP 1 








MCP 1.05V DisplayPort Power 


ve =PP1VO5_ SO MCP DPO VDD 
160 mA 








© 
Bb 





Re<ee! 








ss 17 MCP_TMDSO RSET 


se 17 MCP _TMDSO VPROBE se 17 MCP _IFPAB VPROBE NO STUFF 


NO STUFF NO STUFF 
C26501 ; C26551 


0.1UF 


se 17 MCP _IFPAB RSET 














10. 
6,3 
x5. 
20 
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Platform Reset Connections 
RTC Crystal 


R2810 


0 
RIC CLK32K XTALOUT RIC CLK32K XTALOUT R 


LPC Reset (Unbuffered) 





NO STUFF Ve R2881 
CRITICAL PLACEMENT_NOTE=Place 
co 29 [TN _LPC RESET L 1 LPCPLUS RESET L 


y2810 | 1 P 
1/204 


32.768K MF 
7X1.5x1.4-SM 





SMC_LRESET_L 





PLACEMENT_NOTE=Place close to v1400 





RIC_CLK32K_XTALIN 








25MHz Crystal 


R2815 
(pC CLK25M_XTALOUT MCP_CLK25M_XTALOUT R 


Reset (Unbuffered) 





NO STUFF 
2 2 
CRITICAL ,, NPO-COG is PCIE RESET _L PCA9557D_RESET _L 
j 202 MAKE_BASE=TRUE 
Y2815: 1/200 
25.0000m C4 ME 


sa l2x2- st C2816 - 
zen BKLT PLT RST L 























19 QUT, MCP _CLK25M_XTALIN 1fi2 





2 
NPO-COG 
201 





SDCARD_PLT_RST_L 





PLACEMENT_NOTE=Place close to v1400 
63 19 LPC_CLK33M_SMC_R 1 ANN LPC_CLK33M_SMC 





LPC_CLK33M_LPCPLUS 





PLACEMENT_NOTE=Place cl! 


co 29 [TEM CLK32K_SUSCLK_R PM_CLK32K_SUSCLK 





1/200 
ME 


201 


MCP SO PWRGD & CPU_VLD 


2 _=PP3V3_S5_MCPPWRGD 





System Reset Circuit 





1 C2850 2° PIN 2M SYSRST L 


10K pull-up to 3.3V SO inside MCP 
SYNC_MASTER=(K99_ MLB SYNC_DATE= (02/11/2010 


13 10 XDP_DBRESET_L AVAVAV, @—_2M_SYSRST_DEBOUNCE_L ig sir 
: = SB Misc 


so 3° (I> ALL sys _PwWRGD gorges oom q J 20% “051-8467 
MCP_PS_PWRGD én = Apple ine. 
vTeTon 
VR_PWRGOOD DELAY ce 


SILK_PART=SYS RST 


NOTICE OF PROPRIETARY PROPERTY: BRAN 
PLACEMENT_NOTE=Place R2897 on BOTTOM 
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33 29 28 27 26 PPVREF_S3_MEM_VREFCA 
33 29 28 27 26 PPVREF_S3_MEM_VREFCA 


67 32 27 26 


29 28 27 26 


REF S2g MEM VREF} 


VPDR_S3 MEM A 





D1 C3104 


El 











0] 4] 
O] Uf Ma) 


do 
=] = 











25 
fea 








15 MEM_A_ODT<@b 
, MEM_RESET N2 
1 2SETINZ Y 


VREFDQ| 


jOoDT 


RESET* 


zQ 








s MEM 
MEM 


s MEM 


MEM 
MEM 
MEM 


s MEM 


MEM. 
MEM. 
MEM 
MEM 
MEM 
MEM. 
MEM. 


MEM. 
MEM 
MEM 


1, MEM 


MEM 


MEM A CLK Gikg 


A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 


A 


R3LOO A 2 vem a 2658 


MF'1%1/20Ww01 


A<0>K3 
A<1>L7 
A<2>L3 
A<3>K2 
A<4>L8 
A<5>L2 
A<6™M8 
A<7M2 
A<8=N8 
A<9™M3 
A<1047 
A<1™/7 
A<12487 
A<1383 


BA<@b2 
BA<K8 
BA<233 


CKE@S 
CLK Bk 


AO 

AL 

AZ 

AZ 

JA4 

AS 

IAG 

AT 

As 

IAS 
IA10/AP 
ALL 
JA12/BC* 
JA13 


BAO 
BAL 


» MEM _A_CS_IKDaics+ 


MEM_A_CS_ IKI. 


INC 


FBGA 
ea] 


128MX8—SDRAM-1066MHZ 
MT41J3128M8HX-187 


OMIT_TABLE 


DQO 
Del 
DQ2 
DQ3 
DO4 
Des 
DOQ6 
DO7 


DOs 


Dpos* 


DM/TDOS 


TDQS* 





B3MEM_A_DOQ<7> ; 
C7MEM_A_DOQ<1> , 
C2MEM_A_DQ<0> , 
C8MEM_A_DQ<3> , 
E3MEM_A_DOQ<4> , 
EQ@MEM A DO<2> , 
D2MEM_A_DOQ<5> , 
| E7MEM A DO<6> 


| C3MEM_A DOS P<O> 4s « 


D3MEM_A_DQS_N<O> js ¢ 


B7MEM A DM<0> is 6 


b87 ne 


LA3 Nc 


Flwem_ A oprT<i>, 
F9 MEM A_CKE<1> 





MEM _A_A<14> 15 26 2 





15 21 26 27 


PPVREF_S3, MEM _VREFDO 


P 


S3_ MEM A 





© 
be) 


El 


pic31 4 








DY] A] A] AP A] D oO 
dageadel 


PLY, 
a4] N 
Q) O} By) 





LESULA 
0.4 7UF 








VREFDQ| 


67 32 27 26 15 MEM_A_ODT@b opr 


oc is MEM_RESET_N2 Jpeset+ 


R3110,249 2mm _a_zons 
MF'1%1/20W01 
26 is MEM_A_A<03K3 
oo 1s MEM A<1>L7 
MEM A_A<2>L3 
MEM_A_A<3>K2 
MEM A _A<4>L8 
MEM A_A<5>L2 
MEM A A<6>M8 
MEM A A<7-M2 
MEM_A_A<82N8 
MEM _A_A<9>M3 
MEM A_A<107 
MEM A<1M7 
MEM A_A<14$7 
MEM A_A<13%$3 


BA<@s2 
BA<K8 
BA<a33 


29 28 27 


zQ 








AO 

AL 

AZ 

AZ 

JA4 

IAS 

IAG 

AT 

AB 

IAS 
IA10/AP 
ALL 
JA12/BC* 
JA13 


MEM 
MEM 
MEM 


BAO 
BAL 


fc I Co Bo 


1s MEM_A_CKE@® 


MEM _A_CLK BK 


MEM _A_CLK Gikg 
MEM A CS IRD 


MEM_A_CS_ IKI 


32 6 
67 32 


 vop —__ \vpDoY 


FBGA 
fy OMIT_TABLE 


Deo 
Dol 
DOQ2 
DQ3 
DO4 
Des 
DO6 
DO7 


128MX8—SDRAM-—1066MHZ 
MT41J3128M8HX-187 


DOS 


Dbos* 


DM/TDQS| 


TDOS*| 


T— 20% 
2 av 
CERM-X5R-1 
201 





B3MEM_A_DOQ<8> 45 67 
C7MEM_A_DQ<14> ,, 
C2MEM A _DOQ<9> 4. «. 
C8MEM_A_DQ<12> , 
E3MEM_A_DQ<10> , 
E®8MEM_A_DQ<11> , 
D2vMEM A DO<13> , 
E7MEM_A_DQ<15> , 


C3MEM_A_DQS_P<1> , 
D3MEM_A_DQS_N<1> , 
BUMEM_A_DM<1> js «7 


b87 ne 


LA3 Nc 


Fl MEM A_ODT<1> is 26 27 
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Must not enable more than two SO-DIMM margining 
buffers at once or VRef source may be overloaded. 


NOTE: 
=PP3V3_S3_ VREFMRGN 








VREFMRGN: YES 


=PPVTT _S3 DDR _ BUF 
10mA max load 





PLACE_NEAR=U3230.E1.1:2.54MM 





PP3V3_S3 _ VREFMRGN DAC 4 
MIN_LINE_WIDTH=0.3 mm 
MIN NECK _WIDTH=0-2 mm 


VOLTAGES 3V VREFMRGN: YES VREFMRGN : YES 


t VREFMRGN: YES 
CRITICAL 

VREFMRGN: YES 

e| U3900 


VDD 





PPVREF _S3 
VREFMRGN : YES? MIN_LINE_WIDTH 

MIN-NECK WIDTH 
VOLTAGE=0.75V 


REF DO 








MEM _ V. 
=0.3 mm 
=0.2 mm 




















VREFMRGN_ DQ BUF 
A4 VREFMRGN: YES 














PLACE_NEAR=R3921.2:1MM 


=I2C VREFDACS SCL voutal|L VREFMRGN_ DQ DRAM 





42 


“ED 


MSOP 








=I12C VREFDACS SDA voutTB|2__ 








voutc|4 VREFMRGN_ CA DRAM 








Addr=0%98 (WR) /0x99 (RD) vourp|5 VREFMRGN MEMVREG FBVREF 





MEMVREG and FRAMEBUF share 
a DAC output, cannot enable 
both at the same time! 


NOTE: 

















| VREFMRGN: YES 





1/20w 
MF 


2et PPVREF_S3 MEM VREFCA 
VREFMRGN : YES? MIN_LINE_WIDTH=0.3 mm 
MIN_NECK_WIDTH=0.15 MM 
VOLTAGE=0.75V 























VREFMRGN_CA_ BUF 
é, VREFMRGN: YES 





PLACE_NEAR=R3923.2:1MM 











PP3V3_S3_ VREFMRGN CTRL 
MIN_LINE_WIDIH=0.3 mm 
MIN-NECK_WIDTH=0:2 mm 
VOLTAGE=3 . 3V 








CRITICAL 
‘| VREFMRGN: YES 


vcc 
U3910 
PCA9557 

QFN 

(OD) PO 

Py 

PQ 

P3 

P4| 

PS VREFMRGN MEMVREG 

Pdt3yyc(RSVD for FBVREF) 

p714 VREFMRGN_ CPUGTLREF_ EN 


VREFMRGN: YES 











VREFMRGN : YES 
*R3925 

100K 

5% 

1/20W 

MF 

2201 





VREFMRGN_ DQ DRAM EN 





Addr=0x30 (WR) /0x31 (RD) 





NC 
VREFMRGN_ CA DRAM EN 





EN 





=I2C PCA9557D_ SCL 
=I12C_ PCA9557D_ SDA 
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“ED 











RESET*bhi5 




















PCA9557D_ RESET L 





=D 
RST* on ‘platform reset’ so that system 
watchdog will disable margining. 


NOTE: Margining will be disabled across all 


soft-resets and sleep/wake cycles. 


ohm resistors when no VREF margining circuit stuffed 
BOM OPTION 


Required zero 
QTY 
11780002 2 





REFERENCE DES CRITICAL 


R3921,R3923 





PART NUMBER DESCRIPTION 
VREFMRGN: YES CRITICAL 


VREFMRGN : NO U3940 
MAX4253 
UCSP 





VREFMRGN: YES 

R3942 

VREFMRGN MEMVREG BUF 122. 6K, 
: AW 
64 VREFMRGN: YES Thon 
MF 

201 























RES,MF,1/20W,0.0 OHM, 5,0201, SMD 














DDRREG FB 
PLACE_NEAR=R7320.2:1mm 


ID» 























Page Notes | vreruncn: ves 


*R3940 
100K 
i/20w 
ME 

2201 








Power aliases required by this page: 
—- =PP3V3_S3_VREFMRGN 
—- =PPVTT_S3_DDR_BUF 


VREFMRGN: YES 











CPU_GTLREF 
PLACE_NEAR=R1005.2:1mm 


VREFMRGN CPUGTLREF_ BUF 
Kq VREFMRGN: YES 





Signal aliases required by this page: 
— =I12C_VREFDACS_SCL 
— =I2C_VREFDACS_SDA 
-— =I12C_PCA9557D_SCL 
— =I12C_PCA9557D_SDA 




















VREFMRGN : YES 
*R3945 

100K 

720w 

MF 

2201 


BOM options provided by this page: 
VREFMRGN: YES — Stuffs VREF Margining 
Circute ry. 

Bypasses VREF Margining 
Circuitry. 


VREFMRGN:NO- — 














MEM VREF DO 


MEM VREF CA 


MEM VREG 


CPU GTLREF (FSB) 





DAC Channel: 
PCA9557D Pin: 
Nominal value 
Margined target: 
DAC range: 

VRef current: 
DAC step size: 





A 
1 


0) 


WWW. AlSaler.com 


-300V - 
0.000V —- 
+3.4mA — 


0.75V 
1.200V 
1.501V 
—-3.4mA 


Cc 

3 
(DAC: Ox3A) 
(+/- 450mv) 
(Ox00 — 0x74) 
(- sourced) 


7.69mV / step @ output 


1.998V 1 
0.000V 1 
+33uA — 





D 

5 
Lew 
-002V 
-501V 
—33uA 


8.59mV / step @ output 


(DAC: Ox3A) 
(+/-— 498mv) 
(Ox00 — 0x74) 


(- sourced) 





0.200V — 
0.000V —- 
+750uA — 


D 

7 
0.7V 
1.050V 


(DAC: Ox8B) 
(+/- 500mvV) 
1.191V (0x00 — Ox5C) 
—-528uA (- sourced) 


9.24mV / step @ output 
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~ FSB/DDR3 Vref Margining 
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main 


051-8467 


or bs 


Eman 





3V S3 WLAN FET 


di 
MOSFET TPCP8102 








CHANNEL P-TYPE 





RDS (ON) 20-30 MOHM @2.5V 








LOADING 0.750 A (EDP) 











CRITICAL 


RTA 
ATRPORLT renee ea Og 2c. 
voutace=3.9¥, PP3V3 WL 2PP3V3 WLAN TF =PP3V3 _ S3_WLA 
iS) 4 


e at 


- y 
oR: ere a Eo 051 
% 2 2 2 












































AS) £ 
v 20W 

SHOOX : ; Cf ie RAQ50 128: 

es cn F “+ BaVGWLAN BS Ay. 














PM WLAN =HN_LF 














F-RT-SM1 — 
1 








PLACEMENT _NOTE=Place close to 94050. 








WIFI EVENT Ieps oo 








ISNS AIRPORT Bp.» 
PCIE AP R2D GaN x « ISNS AIRPORT Bp « » 


























PLACEMENT_NOTE=Place close to J4001. 
KE AP R2D_ P C4031 PCIE AP R2D GaP 2c oe 
0. 1UPF10%/16.3vK5R01 





Ceerriy 


$6 $f 04 




















0999999992? 











PCIE CLK100M ABaN, x « 
PCIE CLK100M ABaP s 1 « 























ots 

















900000 
































Pe? 

















BLUETOOTH 





USB BIT 
USB BI 














=PP3V3 S3 BT,, 




















=Pp3V3 S3 WLAN... 


PLACE_NEAR=J4001.27:1.5mm 





DLY = 60 MS +/- 20% C40532 
- LUE = 
CRITHECAL ast 3 


U4002 


5LG4AP016V E 
p G4AP0 6 AP RESET dy» 














2_|sensE 


0.7V ue AP _ PWR_ENsp »: 








P3V3WLAN alex 
/AP RESET CONN 4]ksser7— AP_CLKRE “ 

































































»AP CLKREO O L 7 
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501 








i 420 1 CRITICAL 
iG te. Rides 


ACE NEAR=J4501.1:1.5mm ae 
SALA. SoD ‘ PP3V3_SQ_HDD R_ 2 Wan =PP3V3_SO0_HDD 
CRITICAL MIN-REREYIBTH=0 : 2Bhin 4 














ISNS HDD Boppy «: +2 
ISNS HDD Noy «: »2 











TP SSD _ RSRVD 











«SATA HDD D2R c Pp C4516)/2 SATA HDD D2R Props « 
0.O01UF!!10%0VxX5R201 
PAGE AERECSIS01 434-8 

9» SATA HDD p2R c N  C45TS 12 SATA HDD D2R Nap. « 
0.O01UF!!10%0VX5R201 








=~ 




















PLACE_NEAR=J4501.7:1.5MM 

—— C451 h\2 SATA HDD R2D Ca¥. « 
0.01UF!!/1040VxX5R201 

o_«. SATA HDD C451Qj;2 SATA HDD R2D GaP. « 
0.01UF!!1040vVx5R201 


PLACE_NEAR=J4501.8:1.5MM 





° 
° 
° 
° 
oO 
oO 
° 
° 
oO 
° 
° 
oO 
































SMC _ HDD OOB_ TEMP ,., 














9929999 


SMC HDD OOB EMP (CONN 




















PO? 








SMC HDD TEMP TL CONN ANAM, SMC _ HDD TEMP CTL, ., 
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Port Power Switch 


CRITICAL CRITICAL 


L4605 : 
U4690 FERR-220—OHM-2.5A Right USB Port 
TPS2052B 
e IN ouri| PP5V_S3_RTUSB A ILIM 7 PP5V_S3_ RTUSB AF 
sor UE RRR IBIS: 30" VEN HERE NIBEESB 273 
USB_EXTA OC L Qjoci* VOLTAGE=5V VOLTAGE=5V 


CD =USB_PWR_EN EN 1 out2 PLACE_NEAR=J4600.1:3 mm 
2 





=PP5V_S3_ RTUSB 

















CRITICAL 


loss ‘ J4600 


CRITICAL OMIT_TABLE tae OMIT_TABLE USB-RIGHT-K99 
F-RT-TH 


c46961 q GND TPAD 5 
100UR = E “2 9 ) SYMVER PLACE_NEAR=D4600.2:2 mm O 

vonv fat 2 : : 2 « USB_EXTA MUXED N (YYY)\22USB_LT1N = 

CASE-B2-SM as 2 oO 


O 
2« USB _EXTA MUXED P (YY Y \_2: USB _LT1 P ez 
PLACE_NEAR=D4600.3:2 mm 



































us 






























































USB/SMC 


=PP3V42_G3H SMCUSBMUX D4600 
IRCLAMP0502N| D4600.4 PLACE_NEAR=J4600.3:2 mm 


BEPUZLONG D4600.5 PLACE_NEAR=J4600.2:2 mm 
SMC_DEBUG: YES CRITICAL 

















CRITICAL 
%| SMC_DEBUG: YES 
vcc 


M+ y+ (USB_EXTA_MUXED_P) 
M Y4650 ¥- (USB_EXTA_MUXED_N) 


PI3USB102ZLE 
D+ TOFN 












































D- 








lOE* 4_USB_DEBUGPRT_ EN L 


GND SEL=0 Choose SMC 
SEL=1 Choose USB 














SIGNAL_MODEL=USB_MUX 





SMC_DEBUG : NO 
R4 85 1 


1 2 











BS 
1/20W 
MF 
201 


SMC_DEBUG:NO 
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~ External USB Connectors 
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(Right Speaker Enable) 


CRITICAL 
J4700 
AXK736327G 
F-ST-SM 


=PP3V42_ G3H ONEWIRE 4) 











SYS ONEWIRE 00 
SMC_ BC ACOK 00 





=PP3V3_SO AUDIO 





EXTD_N 





=USB_ PWR_EN 00 
SMC_ LID 00 


EXTD_ P 








=I2C LIO SDA 00 
=I12C LIO SCL 00 


CAMERA _N 





CAMERA _P 





OO 
OO 





SDOUT 





oe, 


=I12C MIKEY SCL 00 


BIT CLK 





=I12C MIKEY SDA 





OO 
OO 


SDINO 





AUD _IPHS SWITCH EN 





OO 


AUD _ IP PERIPHERAL DET 00 


EXTD OC L 





AUD _I2C INT L 


RST _L 





OO 


AUD _GPTIO_ 3 00 


SYNC 





SPKRAMP INR_N 


=PP1V8R1IV5_ SO AUDIO 








OO 
OO 


38 O 
516S0862 


SPKRAMP_ INR_P 
PLACE_NEAR=J4700.23:1.5mm 
































PLACE_NEAR=J4700.34:1.5mm 


SYNC_MASTER= (MASTER 


“Left 


I/O 


(LIO) 


SYNC_DATE= (MASTER 


Connector 
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=PP3V3_ S3 CARDREADER BYPASS=U4800 . 3 7SASS2US000.26:27:5 mm 
BYPASS=U4800.35:34:5 mm 


C4802 








1C4803 


1C4801 
: 0.1UF 














CRITICAL 


L4800 
0.22UH 


0805-1 

















R4805 is for rail discharge. GL137 may cycle PMOS to 
recover from card error. Off duration is 100ms and card 
voltage must be less than 0.5V for at least 1ms per spec. 


BYPASS=U4800.6:5:5 mm 
BYPASS=U4800.11:12:5 mm 





PP3V3_S3 CARDREADER AVDD F 
MIN_LINE_WIDTH=0 . 40MM Keep this net short! 
MIN-NECK_WIDTH=0 : 20MM e—_* 


VOLTAGE=3. 3V 
Ore 2 7 OMIT_TABLE 
628 ; : +C4805 
X5R * 0.1UF 





1 PP3V3_ SW_SD_ PWR 
MIN_LINE_WIDTH=0.30 MM 
MIN_-NECK_WIDTH=0.20 MM 
VOLTAGE=3 . 3V. 
MAKE_BASE=TRUE 





CRITICAL 


J4800 
SD-CARD-K16 


F-RI-TH 











*R4805 





Max Current = 250 mA 


























R4812* 








vss 





[e) 








vss 

CLK 

CMD 

DATO 

DAT1 

DAT2 

CD/DAT3 

DAT4 

DATS 

DAT6 

DAT7 
CARD_DETECT_SW 
CARD_DETECT_GND 
WRITE_PROTECT_SW 
VDD 


1 
vopsv}-~Z 
21 


R4807°* 








62 186 €BT> USB _SDCARD_ N 
62 186 BT USB_ SDCARD_ P 








GL1I37A 
QFN 











GL137_ GPTO1 


GL137_ CLK12M X1 x1 
GL137_ CLK12M X2 X2 


GL137_RREF RREF 


? 1 GL137 RESET L 
R4806 NO STUFF 
715 $ (IPD) SD_WP 


(IPD) SD_CMD 





CRITICAL 





NO STUFF 
R4809° 








NO STUFF 




















EXTRSTZ* (IPU) 


























18 
1/20W 
ME 





CRITICAL 





20ly : (tpu) ppMopLt _GL137 PDMOD 4 


Y4800 


2.50X2.00MM-SM 
12.000MHZ—-60PPM-16PF 
1 3 

















(IPU) SD_CDZ 


12 





SHLD_PIN 





NO STUFF 
R4813° 


SHLD_PIN 
SHLD_PIN 








6666/6660466646606466446 








GND THRM_PAD 





SHLD_PIN 























C4811. ncX X'nc 





NO STUFF 


235 2 By a ~ 516-0237 














PDMOD: POWER DOWN MODES 
NC = DISABLE (DEFAULT) = 
10K LOW = POWER SAVING MODE ENABLE 
10K HIGH = REMOTE WAKE UP ENABLE 








SSM6N37FEAPE 
SOT563 











SDCARD_ PLT RST 








» D> SDCARD_ RESET 











Q4800 
SSM6N37FEAPE 


SOT563 














SDCARD PLT RST L 








SYNC_MASTER= (MASTER SYNC_ DATE= (MASTER 


Nes 
SecureDigital Card Reader 
Sie None TT 
051-8467 
C3 Apple Inc. — 
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NOTE: Unused pins have "SMC_Pxx" names. Unused 
pins designed as outputs can be left floating, 
those designated as inputs require pull-ups. 


s> _PP3V3_S5 AVREF SMC 
=PP3V3_S5_ SMC 








OMIT_TABLE F 
Cc49021 











oN 
oN 
oN 


N 
BORN 
SECS, 
N 
BQH 
OEICo, 
N 
BQH 
ObICo, 




















sMc_P10 D900 + * 
EXCARD_PWR_EN 1 
( } SMG RSTGATE L H8S2117 BYPASS=U4900.E1:D2:5 mm 
*° aT ae PLACE_NEAR=C4920.1:2 mm SMC _ VCL 
s 49 29 E> ALL SYS PWRGD (oF 3) R4999 = var 
RSMRST_ PWRGD : PP3V3_ S5 SMC _AVCC 
OMIT_TABLE = SMC_ADAPTER EN : MINCNECKCWIDTH-O.10 MM 

PM _RSMRST_L VORTAGES3. SV 1 g 

C4920 

IMVP_VR_ON SMC_PROCHOT 3 3 1 0.1UF 
PM PWRBTN L SMC_BIL BUTTON L 


ao SMC _P20 









































° 
d d 
Ey fy 


























7 
vcc VCLAVREF 











20% 74 

10V 2 
CERM 

402 


SMC_CPU_ISENSE BYPASS=U4900.M12:L9:5 mm 
SMC_CPU VSENSE 

SMC_GPU ISENSE 

SMC_GPU VSENSE : 

SMC_DCIN ISENSE OMIT_TABLE “”? 
SMC_PBUS VSENSE : RESET L_ | yg p3qres* cg 
SMC_BATT ISENSE iad 


38 A3_IXTAL 
SMC_NB MISC ISENSE 
3 EXTAL A2 IexTAL SMC_NMT 








reas PP ae 


LGA-HF 








(3 OF 3) 





SMC_MD1 





so SMC P24 








SMC _KBC 











aa SMC_BMON MUX _ SEL 




















STETTTETE OF 


40 19 "ET LPC_AD<0> 

40 19 "ETD LPC_AD<1> 

40 19 7, LPC _AD<2> 

40 19 = LPC_AD<3> 

sa 40297 CI LPC FRAME L 

SMC _ LRESET L 
LPC _ CLK33M_ SMC 
LPC SERIRO 


SMC _HDD TEMP CTL 
SMC_HDD_ OOB_ TEMP 
SMB_MGMT_ DATA 
SMS_ONOFF L 


SMC WAKE SCI_L 














PM CLKRUN_ L 


LPC PWRDWN_ L SMC_TRST_ L 
SMC _TX L NO STUFF 


SMC_RX L eens n-vssy "R4 903 


SMB_MGMT_ CLK 5% 5% 5% 
ra xXW4900 MF Mi me?" 
‘SM 2201 









































B 











qq 
SMC_ONOFF_L , 4 
SMC_BC_ACOK 4 2644 
SMC_PME S4_ L 

PM SLP_S3_ L 

PM SLP S4 L 

PM SLP_ S5 L 

PM CLK32K SUSCLK 
SMB_0_SO DATA 
























































. 
GND_SMC_AVSS. 35 42 





Terreeee Ttets 


B 


NC 
GFX THROTTLE L 
SYS _KBDLED 











TX L 
RX_L 
QO SO CLK 























U4900 


(DEBUG_SW_1) 2» SMC_PAO H8S2117 
(DEBUG_SW_2) so SMC _ PAL LGA-HF 
PM _ SYSRST_L (2 OF 3) 
USB _DEBUGPRT_EN_ L 
MEM EVENT L 
WIFI EVENT L 
SYS ONEWIRE 
BPM BATLOW L 


CASE OPEN 

TCK 

TDI 

TDO 

TMS 

G3H POWERON L 


























OMIT_TABLE 

















SYS LED 
LID 











PO PTORTFT 


! 


SMC _ RUNTIME SCI L 
SMC_ODD_ DETECT 
3 SMC_SLPS5_L 
(EXCARD_CP) 2» SSMC_PB4 





MCP_ SAFE MODE 











tet 





, 


(EXCARD_OC_L) 29 SMC DP HPD L 
SMC_ GFX OVERTEMP L 








=SMC_ SMS _ INT 9 NOTE: SMS Interrupt can be active high or low, rename net accordingly. 
SMB_BSA_ DATA If SMS interrupt is not used, pull up to SMC rail. 

SMB_BSA_ CLK 

SMB_A_S3 DATA 

SMB_A_S3_ CLK 

SMB_B_SO DATA 

SMB_B_SO_ CLK 








SMC_FAN_ O_ CTL 
SMC_FAN CTL 
SMC_FAN CTL 
SMC_FAN CTL 
SMC_FAN TACH 
SMC_FAN TACH 
SMC_FAN TACH 
SMC_FAN TACH 



































SMC_PROCHOT 
SMC_THRMTRIP 














H8S2117-R: 
SMC_PH3 2 (SMC_PECT) 

(SMC_PECI_VREF) 

(SMC_PECI_VSTP) 


SMS_X AXIS 

SMS_Y AXIS 

SMS _ Z AXIS 
SMC_ANALOG ID 
SMC_NB_ CORE ISENSE 
SMC_NB_ DDR_ ISENSE 
SMC_ADC14 
SMC_ADC15 
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SMC Reset "Button", Supervisor & AVREF Supply SMC FSB oy Level Shifting 
=PP3V Ss SMC 
ao 39 8 ==PP3V3_S5_ SMC 
=PPVIN_ S5_ SMCVREF 
Desktops: 5V 
Mobiles: 3.42V 











4 o 


Ve VIN 1 3 TO SMC 


U5010 SMC_PROCHOT 3 3 L 
VREF-3 . 3V-VDET-3.0V| 36 + {D> » 
SMC_TPAD RST L Sah FE”) ee RngETs SMC_RESET_L een P 


[> SN0903048 
7 * 
a7 40 299 EIN-SMC_ONOFF_L une. PP3V3_S5 AVREF SMC _., > 195060 


SMC MANUAL RST L 4 Iperay perour|® ig MINCNECK WEB TH=O: 1 in DMB53DO0UV 
THRM VOLTAGE=3 . SOT-563 

OMIT GND PAD e CPU_PROCHOT BUF 2 
R5001 “ «| OMIT_TABLE 

0. C5025 

1/10W 

2eos” 
SILK_PART=SMC_RST 
PLACEMENT_NOTE=Place R500r on BOTTOM side GND smc AVSS 






























































Q 


TO CPU 3 
‘a CPU_PROCHOT L ; CPU _PROCHOT LR 5 Q5060 
ED 


HFA 


NER, 

Sogo 

Arcee 
NKEFO 


























DMB53D0UV 
SOT-563 














4 




















MR1* and MR2* must both be low to cause manual reset. VOLTAGE=0V 
Used on mobiles to support SMC reset via keyboard. 








NOTE: Internal pull-ups are to VIN, not V+. 











SMC _ PROCHOT 





Debug Power "Buttons" : 
g SMC Aliases 


OMIT SMC _LCDBKLT ISENSE SMS_X_ AXIS 
MAKE_BASE=TRUE 


1 
R5014 SMC_WLAN ISENSE SMS_Y AXIS 
0 ie} MAKE_BASE=TRUE 
aon SMC_HDD_ISENSE SMS _Z AXIS 
MF-LF F MAKE_BASE=TRUE 
he SMC_CSREG_ISENSE SMC_ADC14 
SILK_PART=PWR_BTN SILK_PART=PWR_BTN MAKE BASE=TRUE 
PLACEMENT_NOTEs: SMC_LCDBKLT_VSENSE SMC_ADC15 
ea ee EE MAKE_BASE=TRUE 
Place R5014 on TOP side SMC_MCP_CORE ISENSE SMC_NB_ CORE ISENSE 


Place R5015 on BOTTOM side MAKE_BASE=TRUE 


wee MCE ADR ISENSE SMC _NB_DDR_ISENSE 9 SMC Pull-ups 


, SMC_1V5S3_ISENSE SMC_NB MISC ISENSE 
MAKE_BASE=TRUE 


TP_SMC_ ANALOG ID — SMC _ ANALOG ID 
MAKE_BASE=TRUE 
. . TP SMC _ GPU _ISENSE SMC_GPU_ISENSE P PAO R5091 100K 
SMC Crystal Circuit Near eye : PAL R5092 100K 


8 ae | * “SMe Ba RS 088 10K 


R5010 C5010 3 SMC_GFX THROTTLE L SMC_IG THROTTLE L 
15PF MAKE_BASE=TRUE : R5070 10K 


6 : ONOFF_L 
1 
vs SMC_XTAL __1 2b theo _» SMS_INT_L =SMC_SMS_INT ; oa LID R5071 100K 


CRITICAL 5 MAKE_BASE=TRUE R5073 10K 


2 
¥50101L N MCP WAKE REO L — SMC _G3H POWERON L i R5074 100K 
20.00MHZ Cy 2 MAKE_BASE=TRUE 
5X3.2-SM =- C5 TMS 


; i5P R5096 TDO 
Ka 


SMC_MCP SAFE MODE o MCP _SPKR or 
































SMC_THRMTRIP 




















=PP3V3_S5 

















I Te de 
No }po }ro 























In Je Te Je 
No Jr }ro Joo 








10K 
10K 
10K 
10K 











so SMC_EXTAL 














AY) A 
KOO 
iO 


CJOJOJOJO_ JOJOJO} 


I Je TR Je 











10K 

10K 
470K 

10K 
100K 


ODD DETECT 
BIL BUTTON L 
BC ACOK 

GFX OVERTEMP_ L 
G3H POWERON L 








a] | ol 








KOHOJOO}CO}S = |CO} J] NIN 
A) BINIRJO JO}Wwjoojn] 


nv |e de de fb 


S $3835 S352 3585 S35 


J] |r Jr Jo 





PM SLP S3 L iy DP_PWR_EN 


MAKE_BASE=TRUE 
DP_PWR: SMC =DP_ PWR EN INT _L 
R5021 


SLPS5_ L y a7 -PP3V3 





no 





a 
oe 


1720W 





NO STUFF 
DP_PWR: SMC vs) WIFI EVENT L R5089 10K i 


System (Sleep) LED Circuit ne 





2 DP _ EXT HPD L 
PLACE_NEAR=Q9441.2: 











R5076 100K i 





2 =PP5V_S3_ SYSLED 





— 


SIL SIL Unused Pins 


R5031'} |*R5030 SMC Pull-downs 
ONOFF L TP SMS ONOFF L 


MARESSASE-TRUS oe ADAPTER EN R5085_ 10K i,,,_ 
CASE OPEN R5086 10K LANA 2 














SYS _ LED ILIM 39 SMC_SYS_KBDLED — TP SMC SYS _KBDLED 
MAKE_BASE=TRUE DP_PWR:SO 


4 SYS LED L VDIV SMC_FAN 1 CTL TP_SMC_FAN 1 CTL 03 DP_HPD L R5090 100K IAA, 
MAKE_BASE=TRUE 




















: TP_SMC_FAN 1 TACH SMC_FAN 1 TACH =D » 
R5 0 3 2 MAKE_BASE=TRUE 


»oD SMC_ FAN 2. CTL NC_SMC_ FAN 2 CTL 
— _MAKE_BASE=TRUE NO_TEST=TRUE 


SIL NC_SMC_ FAN 2 TACH SMC_FAN 2 TACH [oD » 
MAKE_BASE=TRUE NO_TEST=TRUE 


SYS LED L Q5030 SYNC_MASTER=(K99 MLB SYNC DATE= (03/01/2010 
DMB54D0UV + (ip _SMC_FAN 3 CTL NC_SMC_FAN 3 CTL 


SOT-563 : — —— MAKE_BASE=TRUE NO_TEST=TRUE a 
? NC_SMC_ FAN 3 TACH SMC_FAN 3 TACH 2 SMC Support 
MAKE_BASE=TRUE NO_TEST=TRUE 


SMC_RSTGATE L TP_SMC_RSTGATE_L Apple Inc. 051-8467 'D | 


MAKE_BASE=TRUE wT Y 66860 | 


SsMC_P10 TP _SMC_P10 Sse | 34.0 
MAKE _BASE=TRUE 
SMC P20 TP SMC P20 NOTICE OF PROPRIETARY PROPERTY: 


MAKE_BASE=TRUE THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
° OD SMC_SYS_LED SYS _ LED ANODE 0 SMC_P24 TP _SMC_ P24 THE POSESSOR AGREES TO THE FOLLOWING: 


B E : PACE 
MAKE_BASE=TRUE TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 50 OF 110 
PH3 TP_SMC_PH3 NOT TO REPRODUCE OR COPY IT 
MAKE_BASE=TRUE NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [S@EE 
ALL RIGHTS RESERVED 40 OF 74 
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LPC+SPI Connector 


CRITICAL 
LPCPLUS 
J5100 
55909-0374 
M-ST-SM 
=PP3V3_S5 LPCPLUS 3132 
=PP5V_SO LPCPLUS M 














LPC _ CLK33M LPCPLUS 
LPC_AD<2> 
LPC_AD<3> 





LPC_AD<0> 
LPC_AD<1> 








seacaeeeed| ft 





SPT ALT MOST 
SPT _ ALT MISO 
LPC FRAME L 

PM CLKRUN_ L 

SMC_ TMS 

LPCPLUS RESET L 
SMC_TDO 
SMC_TRST_ L 
SMC_MD1 

SMC _TX L 


SPTROM USE MLB 
SPT ALT CLK 
SPT _ ALT CS L 
LPC SERIRO 
LPC PWRDWN_ L 
SMC_TDI 
SMC_TCK 

SMC_ RESET L 
SMC_NMI 
SMC_RX_L 
LPCPLUS GPTO 



































COO00V0VOVOQ0O0O0O000 
DOOD VDIVDIVOVONDNNO000 
sasacettere [he 














) 














516S0573 


SPI Bus Series Termination 














LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS 
*R5128 *R5126 [R5125 
0 47 47 


5% 5 5% 
1/20w 
ME ME 





CSL poy «= 








CLK pp = 














EFI Debug ROM 


=PP3V3_SO DEBUGROM 








+ 
BEL DEBS: ed eee EFI_DEBUG 

R5101 R5103 1 

30 0. ea EFI_DEBUG 

1/20W 1/720w Ve 

MF MF 2 


201 2201 U5101 


|_| peBuGRom £2 3 tpg M2 eae sal =I12C DEBUGROM SDA gery 


DEBUGROM El 
t s =I12C DEBUGROM SCL : 
NO STUFF NO STUFF chrear ee Ga SYNC_MASTER=K99_MLB SYNC DATE=04/08/2010 


nearer aoe uae LPC+SPI Debug Connector 


1/280 P20w 4 SPAT RENCE TEN EIA — 
201,{ 201 ( 4 Apple Inc. Datos et 
: : 


Write: OxAC/0xAE NOTICE OF PROPRIETARY PROPERTY: Bran 


Read: OxAD/OxAF THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 51 OF 110 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SSEE 
ALL RIGHTS RESERVED 41 OF 74 
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MCP89 SMBus "O" Connections SMC "O" SMBus Connections SMC "Battery A" SMBus Connections 


» =PP3V3_SO SMBUS MCP 0 e =PP3V3_SO SMBUS SMC 0 SO s =PP3V42_G3H SMBUS SMC BSA 




















NO STUFF NO STUFF 


MCP 89 R5200°} [R5201 |LP8545 (Bkl1t) SMC R5250! *R5251 SMC R528 0" "R5281 Battery Charger 
u1400 u9701 U4900 : 3S SE u4900 : us 43 ISL6259 — U7000 


aS 5% & & % % 
(MASTER) 1/208 ug?" (Write: 0x58 Read: 0x59) (MASTER) 1/208 ug?" (MASTER) iene ug?" (Write: 0x12 Read: 0x13) 
201 201 2015 2201 2015 2201 


=I2C BKL 1 SCL ss SMB_O SO CLK 

















2 


1» SMBUS _ MCP _0O_ CLK e o SMBUS _SMC_0O_SO_SCL 37 SMB_BSA_ CLK 10 1 SMBUS_SMC_BSA_ SCL e =SMBUS_ CHGR_ SCL 
MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE 


1» SMBUS MCP _O DATA — =12C BKL 1 SDA ‘ as SMB_O SO DATA — _ i SMBUS _SMC_0_SO_SDA ss SMB_ BSA DATA v0 1 SMBUS _SMC_BSA_ SDA — =SMBUS_ CHGR_ SDA 
l J l 





























MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE 
























































DPI2C:MCP Dees Cree. pes ee eh 
XDP Connector R5241 R5242 R5243 Internal DP 
0 





Battery 
36950 
(See Table) 


J1300 s 1/28 Pao J9000 
(MASTER) WV ia mee" (See Table) Battery 
1/20 2015 2201 a 


a =I2C XDP SCL 201 1 I2C TCON SCL =I2C TCON SCL 1 : if 
MAKE_BASE=TRUB Battery LED Driver — (Write: 0x36 Read: 0x37) 


a, =I2C XDP SDA — DPI2C:MCP 1 I2C TCON SDA =I2C TCON SDA 7” Battery temp — (write: 0490 Read: 0x91) 
i R5240 MAKE_BASE=TRUE 
J te 


2ANWN, Multiple options) 


Vref DACs 1/20 K99 
U3900 201 Internal DP Samsung LGD AUO W W u 
(Write: 0x98 Read: 0x99) Analogix T-con — (Write: Ox7B/0x87 Read: 0x7C/0x88) * * SMC Management SMBus Conne ct 10NnNS 


x 
Parade T-con —- (0Ox10-Ox1F or 0x30-0x3F) * N * The bus formerly known as "Battery B" 
DVR — (Write: Ox4E Read: Ox4F) ¥ Y N 








Battery Manager — (Write: 0x16 Read: 0x17) 











=SMBUS_ BATT SDA 














— =SMBUS BATT SCL 
l 
































33 =I2C VREFDACS SCL — 
33 =I2C VREFDACS SDA — 
J 





« =PP3V3_S5 SMBUS SMC MGMT 























SMC "A" SMBus Connections SMC 


Margin Control NOTE: SMC RMT bus remains powered and may be active in S3 state U4900 


(Writ nes d: 0x31) 2 =PP3V3_S3 SMBUS SMC _A_S3 (MASTER) 
faces x eaa: x 








37 SMB_MGMT_ CLK — _ io SMBUS _SMC_MGMT_SCL 
—~ MAKE_BASE=TRUE 


ae ee Left I/O Board w SMB_MGMT_ DATA __— sug ge tytn 


u4900 J4700 J 
(MASTER) (See Table) 














=I12C PCA9557D_ SCL 














3 =I2C PCA9557D SDA 

















5% 
1/200 
MF 

2015 














Trackpad 


7 
- 3; SMB_A_S3_ CLK o SMBUS _SMC_A_S3_ SCL =I2C LIO SCL 73 
Debug Serial Mi key 7 MAKE_BASE=TRUE J5700 
u5101 J4700 (LIO Connector) 2» SMB_A_S3 DATA » SMBUS SMC_A_S3_SDA =I2C LIO SDA i (Write: 0x90 Read: 0x91) 


(Write: OxAC/0xAE (Write: 0x72 Read: 0x73) MAKE_BASES TRUE 
Read: OxAD/OxAF) =1I2C TPAD SCL 


to =12C_DEBUGROM SCL =12C MIKEY SCL = 
Left I/O Board =I2C TPAD SDA 


ao =I2C DEBUGROM SDA 
ALS -— N/A (Feature Removed) 
Finstack Temp — (Write: 0x98 Read: 0x99) 







































































— =I12C MIKEY SDA 
l 


























MCP89 SMBus "1" Connections SMC "B" SMBus Connections 


« =PP3V3_SO SMBUS MCP _1 « =PP3V3_ SO SMBUS SMC _B_SO 








— 
NO STUFF NO STUFF 


MCP 89 R5230'} |'R5231 SMC *R5261 CPU Tem 
u1400 2.8 2, OF u4900 4.7K 4, 7K EMC1413: ara d 


5% 5% 
(Write: OxEO Read: OxE1) ene Hee (MASTER) OMe ME (Write: 0x98 Read: 0x99) 
2 2 

















se is SMBUS MCP _1_ CLK 4 ss SMB_B_SO CLK o SMBUS _SMC_B =I12C CPUTHMSNS SCL ,, 
MAKE_BASE=TRUE MAKE_BASE=TRUE 


se is SMBUS MCP _1 DATA 4 a7 SMB_B_SO DATA o SMBUS _SMC_B =I2C CPUTHMSNS_SDA ,, 
MAKE_BASE=TRUE MAKE_BASE=TRUE 


R5235' *R5236 
0 0 


5% 5% 
1/20W 1/20W 
MF MF 
2015 2201 


Another slave port is available 
at 0x10/0x11, probably not used. MCE gece 


(Write: OxD8 Read: OxD9) 


















































MCP89 SMBus 1 is slave port to 
access internal thermal diodes. 
































=I2C MCPTHMSNS SCL ,, 
=I2C MCPTHMSNS_SDA ,, 


























SYNC_MASTER=K99_ MLB SYNC_DATE=07/23/2019 


“K16/K99 SMus Connections 


: 
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; DDR3 1V5R1V35 C eS Filt 
CPU Voltage Sense / Filter eae i 


» =PP3V3_S3_1V5S3ISNS 
XW5309 





PPVCORE SO CPU 








1 do 2 CPUVSENSE IN AN SMC _ CPU _VSENSE 
PLACE_NEAR=L7400.2:5 MM 





{> » 





1C5309 








GND_SMC_AVSS 45 ao a3 a4 72 ouT SMC_1V5S3_ISENSE 
Place RC close to SMC 








D> 





a 
EN Soov/vy BF : 200X C5365 
O.4A / Vv 0% 
EDP Current: 7 A MAX VOUT: 3.5V 


: Max Vdiff: 13.0 mv (CLIPS AT 6.6A) GND _SMC_AVvSS 
MCP Voltage Sense / Filter WF: Verify SO-DIMM current! BrAGuMEN NOE: 














39 40 43 44 











PPVCORE SO MCP XW5359 R5359 Place close to SMC 


1642. MCPVSENSE IN SMC_MCP_VSENSE ppp « KE Om Roane 1c) 
PLACE_NEAR=R7525.2:5 MM 








_/2-G5355 AirPort Current Sense / Filter 


=PP3V3_S3 WLANISNS 








GND _SMC_AVSS a5 40 43 44 
Place RC close to SMC 








PBUS Voltage Sense Enable & Filter 


ISNS ATRPORT _N ouT ISNS P5VWLAN IOUT € SMC WLAN ISENSE 


Gain: 200x 105375 
.~22UF 


72 4 CID 











72 ISNS AIRPORT P 
2348 TTD EN+ (oQ0v/v) 
Q5315 Scale: 0.25A / Vv 
NTUD3169CZ a 

Opes MAX VOUT: 3V 
N-CHANNEL PBUSVSENS EN L (CLIPS AT 0.825A) 























GND_SMC_AVSS 


39 40 43 44 





1 EDP Current: 0.727 A? PLACEMENT_NOTEs: 
R5316 


i00 Max Vdiff: 14.6 mv Place close to SMC 
38 =PBUSVSENS EN vais S WF: Verify Airport current! (For R and C) 


Enables PBUS VSense 201 
divider when high. ‘ HDD Current Sense / Filter 
PBUS G3H VSENSE 


=PP3V3_ SO HDDISNS 





























PPBUS G3H 
RTHEVENIN = 4573 Ohms 


P-CHANNEL @—SMC_PBUS VSENSE 























[UD » 





R5315° 
100K R5318' 


1/200 5. 49K ; 4 os : SMC_HDD ISENSE 
2015 1/208 = 


| PBUSVSENS EN L DIV 2012 "2 PX sooy/v) RF >: 500X +C5385 


22UF 
GND _SMC_AVSS 46 ao a2 a8 0.667A / V 08 


MAX VOUT: 3.54V 
Place RC close to SMC (CLIPS AT 2.2A) 









































GND_SMC_AVSS 


39 40 43 44 





EDP Current: 1.2 A? PLACEMENT_NOTEs: 


Max Vdiff: 24.0 mv Place close to SMC 
WF: Verify SSD current! (For R and C) 





LCD Backlight Driver Input Current Sense / Filter 


=PP3V3_SO BKLTISNS 











ISNS LCDBKLT _N ouT ISNS LCDBKLT IOUT " SMC _LCDBKLT ISENSE 


ISNS LCDBKLT P N+ REF GAIN: 500X 165395 
(500V/v) ~32UF 
XW5310 SCALE: 0.2A / Vv : 


1 do 2 LCDBKLT_ VSEN MAK ¥QUEt 3:8ax) 


PLACEMENT_NOTEs: L_GND_ SMC_AVSS 35 40 a3 44 
R5319% ioaiactonas 
1M 








=D * 





PPVOUT SW _LCDBKLT 




















PLACE_NEAR=D9701.2:5 MM 











EDP Current: ??? A Place close to SMC 
1% Max Vdiff: 2??? mV (For R and C) 
1/200 


WF: Verify LCD backlight current! 
2019 R532 | PLACE_NEAR=U4900:5 MM 
K 
4 _LCDBKLT VSEN DIV INA @—SMC ADC15 {CUD 22 0 





PLACE_NEAR=U4900:5 MM 


R5320: ME OMIT_TABLE SYNC MASTER=K99_ MLB SYNC_DATE=04/08/2010 
47K “CS3S10 


v2 — 2,,2UF Voltage & Current Sensing 
2019 5 


4 « Apple Inc. or ee! 
= DIVIDER: 1/22 a 
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DCIN (AMON) Current Sense, RMUX & Filter 


ISL6259 Gain: 20x 


MCP MEM VDD Current Sense / Filter 


Roast =PP3V3_ SO MCPDDRISNS 


, 150K, 
VIN 

From charger2ow 

201 





51 CHGR_ AMON 





e—SMC_DCIN ISENSE {oD = 


Sense R: R7020 
Value: 20 mOhm 
MAX VOUT: 1.24V 


Oo] 
oO 
3 
eo} 
Gg 
Hy 


wolfe 


SpRS30 © 
2 [QD-MCPDDRFET KELVIN  §c70=5 


4 
GND_SMC_AVSS 35 ao as a 
Ege eR ae eTE MCPDDRFET SENSE 
PLACEMENT_NOTEs: =e 


BONE! 
SHIMO, 








MCPDDR_ SENSE _ AMP 








Place close to SMC 
(For Rs and C) 








R5410° 
0) 





1/288 R5410 
MF 
2015 


5% 
1/20wW 


pe MCPDDR_SENSE_E 2015 





NOSTUFF 


Battery (BMON) Current Sense, MUX & Filter 


oft L - 
stuff BMON:ENG 2 Sea E ev YAE | 
stuff BMON:PROD 


e= a MCPDDR_ SENSE B + 
CRITICAL 


BMON : ENG 3 
U5413 


9493 Beta 


st (I —CHGR CSO RP ~~~ $C70 our BMON_INA_ OUT BL Fa SEL ¢_SMC_BMON_MUX_SEL 
= BNON:ENG GAIN: 100xX 1 ISL6259 Gain: 
(LOOV/¥) eenees ia pT INA213 Gain: 


MAX VOUT: 3.00V 
(CLIPS AT 3.3A) 


For engineering, 


=PP3V42_G3H BMON ISNS For production, 








¢ a 
BMON:ENG BMON:ENG 











PLACEMENT_NOTE=Place near sense resistor, 











. MCPDDR_SENSE_C 
Charger/Load side 


SMC_MCP_ DDR_ISENSE 





{=D « 











PLACEMENT_NOTEs: 


36x 
50x 


n st CD CHGR_ CSO RN 








Place close to SMC 
(For R and C) 











GND SMC AVSS ;: 
Battery side LGND SMC AVSS 29 40 43 44 




















BMON_ AMUX OUT 
NOTE: 





Monitoring current from 
battery to PBUS (battery 
discharge) across R7050 


@—SMC_ BATT ISENSE [OD : 


1C5490 
_ 0.0033UF 














VER 1 BMON : ENG 
BMON : PROD 1R5423 


R5431 2 Peon 
ty) 








5S 

1/20W 

Wv\— 5 
V 2201 


ps 
1/20W 
MF 





51 CHGR_BMON 1 


Sense R: R7050 Gain: 36x aia 
Value: 10 mOhm 


‘ Scale: 2.778A / V = i 
Max Vdiff: 80mvV Max VOut: 2.88V iL R5431: PLACE_NEAR=U5413:2 mm (For R and C) 








GND_SMC_AVSS 25 40 43 44 
PLACEMENT_NOTEs: 


From charger 











Chipset Regulators High-Side Current Sense / Filter 


=PP3V3_SO CSREGISNS 





VERIFY ALL RESISTOR AND GAINS 


=PPBUS G3H R_IN 





Q 


CRITICAL A 
V+ 


U5402 


INA210 
SC70 OUT 











iS 
KOKO 


123 ISNS CSREG N CSREG IOUT 


GAIN: 


SCALE: 
MAX VOUT: 











2 ISNS CSREG P IN 





2 O OX ifzon 


301 
2.5A / Vv 
3.352V 


* (200v/v) *-—* 





« =PPBUS G3H R_ OUT 

















CPU VCore Load Side Current Sense / Filter 


aS 4d 
LANKAN 


1% 
1/16W 
MFILF 
402 


GND_SMC_AVSS. 36 40 43 44 
PLACEMENT_NOTEs: 








Place close to SMC 
(For R and C) 


* CD IMVP6 PMON SMC CPU ISENSE 





R5I80! 


aly ss aK 

1/16W 

MF-LF 
4025 


Le 5 470 
PLACEMENT_NOTEs: 


Place close to SMC 
(For R’s and C) 


MCP VCore Current Sense Filter 





GND_SMC_AVSS 25 40 43 44 


R5416 


e =PP3V3_SO MCPCOREISNS LANNE 





+ OD MCPCORESO_ IMON SMC _MCP_ CORE ISENSE pony «0 





1C5472 


| 








V+ 


U5420 
INA214 
Sc70 OUT 


(Sense R "output") 





GND_SMC_AVSS 5 40 43 44 
PLACEMENT_NOTEs: 


R5415 
0 


=MCPCOREISNS_N IN- MCPCORE_ IOUT 1 2 


° oD 








Gain: 


WV VV. 


Py =MCPCOREISNS_P 





(Sense R "“input") 


Sense R is R7525, 
Max Vdiff = 24.8mV 


1imohm 


Aloaier.com 





IN+ 


(100v/v) ** 


GND 


100x 


10A / Vv 
2.38V 


5% 
1/20w 
MF 
201 
Scale: 


MAX VOUT: 








a 





NOTE: 





Place close to SMC 
(For R and C) 


Do not stuff R5415 and 


R7593 at the same 


time! 
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CPU T-Diode Thermal Sensor 


»_=PP3V3_ SO CPUTHMSNS ROSLS FIXME: OFFGRID 





DRAM/SSD Temperature 
3 





PP3V3_ SO CPUTHMSNS_ R 





CPU_THERMD_ P 


MIN_LINE_WI 
MIN-NECK_WI 
VOLTAGE=3. 3) 


DTH=0.25 mm 
DTH=0.25 mm 
Vv 





72 10 €BT> 


CPU Thermal Diode 


CPU_THERMD N 


ery 


KBE) 
Oui90! 
FD <oe! 


ES 





U 





DP1 


CRIT. 
DN1 








72 10€8T> 


DRAMTHMSNS_D2_P 


DP2/DN3 





DN2/DP3 








EMC1413 
DEN 


VDD 


5515 


THERM* /ADDR| 


Q 
ou 
qu 
ge 


olf 
NXTKO 
OUr ©, 
Fed woe’ 

< 





CPUTHMSNS_THERM_ L 





ICAL 
ALERT* 


SMDATA| 


CPUTHMSNS_ ALERT _L 








=I2C CPUTHMSNS SDA 





SMCLK 


10 =12C CPUTHMSNS SCL 











42 


Addr: 


42 


0x98 (Wr) /0x99 (Rd) 


ee O5501 i : GND THRM_PAD 
BC846BMXXH ig ‘1! PLACEMENT_NOTE=Place U5515 near CPU 
SOn7S2-3 -DRAMTHMSNS D2 N Local sensor for CPU Proximity 





























PLACEMENT_NOTE=Place Q5501 near DRAMs below MCP = 


MCP T-Diode Thermal Sensor 


R5535 


ANAK PP3V3_SO MCPTHMSNS_R 
v MIN_LINE_WIDIH=0.25 mm 
Ae MIN_NECK_WIDTH=0-25 mm 
1420W VOLTAGE=3 .3V 
201 


=PP3V3_SO MCPTHMSNS 











nite 
NxXTHOC) 


2 2 ET> MCP _THMDIODE_ P 








BMC? ATs 
DEN 


DP1 THERM*/ADDR| 


CRITICAL 
1 ALERT* 





MCP Thermal Diode 


8 





Pooh] KD 
| 


ouIco: 


MCPTHMSNS_THERM_L 











MCPTHMSNS_ALERT_L 





“ID MCP_THMDIODE N DN: 





2 MLBR_THMDIODE P DP2/DN3 SMDATA| =I2C MCPTHMSNS SDA 








CRITICAL 


DN2/DP3 
GND 





SMCLK 


=I2C MCPTHMSNS SCL 








THRM_PAD 








PLACEMENT_NOTE=Place U5535 near M@Hr: 0x98 (Wr) /0x99 (Rd) 








03932 
BC8 46BMXXH 


SOTIS2 25 + 


2 MLBR_THMDIODE N 


Local sensor for MCP Proximity 

















PLACEMENT_NOTE=Place 95535 near J9000 
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FAN CONNECTOR 


-=PP5V_ SO FAN 
»=PP3V3_ SO FAN 








Cc. I 
FF14A-— $2800, sau 
N FORT-SM 





5V_ DC 
TACH 


MOTOR CONTROL 
GND 


























NC£Q 


518S0793 


R5661)] | 
100 














—_l|  SOD-VESM-HF 
1? fs _FAN RT PWM 
Ot 





a 








35h 2 t " = 





» SMC_FAN 0 CYT « 
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IPD Flex Connector 


IPD_3V3:S5 


R5730 
.« =PP3V3_S5 TPAD 
5%1/16W MF-LF 
402 





CRITICAL 
IPD_3V3:S3 Je 7 Q 0 
R57S1 FF14A-14C-R1 IDL-B-3H 
, =PP3V3_S3_ TPAD PP3VQ_TPAD CONN Fort SM 
es VOLTAGE=3 . 3V MIN_NECK_WIDTH=0.20mm MIN_LINE_WIDTH=0.5 mm ———-O 
5% 1/46" MF-LF 

















SMC_ PME S4 1 








PLACE_NEAR=J5700.1:1.5MM1_ 


= 12.477 USB _ TPAD CONN P 
‘EID USB_ TPAD CONN _N 








L5720 2 gD =12C TPAD SDA 
FERR-120-OHM-1.5A odes =I2C TPAD SCL 
», PPSV_{S5_LDO L(YYY V2 PP5V_TPAD FILT 


0402-LF VOLTAGE=5V _MIN_NECK_WIDTH=0.20nH RGR EE LDTHEP 
ea . 47 4039 7 SOT} 
PLACE_NEAR=J5700.10:1.5MM SMC LID 





© ], oN II. le 


6664d6006640064 














c57101 
o. ick — 








SMC_ TPAD RST 


























518S0794 


PLACE_NEAR=J5700.19%1. 





12 69 18 BT USB TPAD P USB_ TPAD CONN P CED 17% 








72 69 18€BT> USB TPAD N 


USB_ TPAD CONN _ N CD": 





=I2C TPAD SDA 





=I12C TPAD SCI. 





7 42 47 


742 47 


SMC_ONOFF_L 3; 35 a0 4 





: SMC_LID 
PLACE_NEAR=J5700.8?%. 


SMC_TPAD RST DL; 454 
PLACE_NEAR=J57] 


PLACE|NEAR=J57| 
PLACE| NEAR=J57| 


| NEAR=J57| 
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=PP3V3_S5 ROM 


SPI:31MHZ&SPI:62MHZ 
R6150' 

10K 

5% 

1/20W 

MF 
201, 





$ 3.3K 
5% 
1/20w 
MF 
2201 


SPI MLB CLK 


o| CRITICAL 








6° 1 ED 


SPI_ MLB CS _ L 





s° 4. CD 





SPI WP L 





SPTROM USE MLB 





a7 OD 


NOTE: If HOLD* is 


ROM will ignore SPI cycles. 


SPI:25MHZ&SPI:41MHZ 
R6152' 


asserted TOK 


5% 
1/20W 
ME 


2015 





SCLK 


MX25L3205DM21I-12G 


gay OMIT TABLE 
O 


WP */ACC 


HOLD* 


VCC 


U6100 
32MBIT 
SOP 
SI/SIO0 


SPI:41MHZ&SPI:62MHZ 


*R6151 
10K 


5% 

1/20w 

ME 
2201 


SPI _ MLB MOST Youu Eo 





SO/STO1 


SPI _ MLB MISO {OD 2 




















SPI: 25MHZ&SPI:31MHZ 
*R6153 

10K 

5% 

1/20W 

MF 
2201 





MCP89 SPI Frequency Select, 
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SPEAKER AMPLIFIERS 


APN: 353S2888 


SPEAKER LOWPASS 80 HZ < FC < 132 


GAIN 6DB 


ALIAS OF PPSVLT_S3, MIN_LINE_WIDTH-0.50MM, MIN_NECK_WIDTH=0..25m MIN_NECK_WIDTH=0.25 mm 
MIN_LINE_WIDTH=0.5 mm 
VOLTAGE=5V 


» =PP5V_S3 AUDIO AMP ae PP5V_S3_ Ug@610 





NOSTUFF CRITICAL 
R6613* MIN_LINE_WIDTH=0.30 mm 


100K 3 MIN_NECK_WIDTH=0.20 MM 
1/280 33Y SPKRAMP _R_P OUT 
ME 


2015 








: MIN_LINE_WIDTH=0.30 mm 
SPKRAMP INR P 2 MAX98300_R MIN_NECK_WIDTH=0.20 MM 


22 MAX98300 R SPKRAMP R_N_ OUT 





























R_SPKRAMP SHDN 








SPKRAMP_TNR_N 














NOSTUFF 


"R661P 
100K 


0 5% 
71 oD AUD _ GPIO 3 ANN, eon 
'*R6611 Ww 2 
100K 201 
1/20W 
ME 
2201 
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MLB to LIO Power Cable Connector 


CRITICAL SES05 3.425V “"G3Hot" Supply 


eee. es PPBUS G3H BAT30CWFILM Supply needs to guarantee 3.31V delivered to SMC VRef generator 


MoBrSeM =PP18V5 DCIN CONN ,. iN 
| 

PPVIN G3H P3V42G3H 
» PPDCIN G3H OR PBUS MIN-NECR-WIDTH=0.2 ium P3V42G3H BOOST 

=0:2 mm 

PPDCIN_G3H OR _PBUS R VOLTAGE=18 . 5V DIDT=TRUE 
MIN_LINE_WIDTH=0.6 mm 
MIN_NECK_WIDTH=0.25 mm 
VOLTAGE=18.5V wo o 
Non ee . — CRITICAL 


U6990 L6995 


LT3470A 33UH-20%-0.39A-0.4350HM =pp3V42 G3H REG , 


603 
518S0508 . DES 2 
oF sib sn ee seGsH Se YY +4 vout = 3.425V 
CRITICAL? SWITCH NODESTRUE. 
ic BIDT=TRUE 60MA MAX OUTPUT 
(Switcher limit) 


















































=PP5V_S3_ LIO CONN 

































































CRITICAL 
OMIT_TABLE 








P3V42G3H FB 








R6996" 
200K 


1% 
1/20W 
ME 


201, 


Debug LEDs Vout = 1.25v * (1 + Ra / Rb) L 


(For development only) 

















=PP3V3_S3_ DBGLEDS 





— 
S3_SO_LED S3_SO_LED 


R6940*} |*R6941 
1K 1K 


5% 
1/16wW 
ME-LF 

2402 





DBGLED $3 








DBGLED SO 





S3_SO_LED , a S3_SO_LED 








DBGLED SO D S3_SO_LED 


Q6940 
so (> -SYS_LED ANODE 3 SSM3K15FV 


SOD-VESM-HE 
SIL 


D6900 


GREEN-3. 6Mcp & = 
2.0X1.25MM-SM 

















1 




















se 39 25 CIN ALL SYS _ PWRGD 


Right Speaker Connector 


CRITICAL 


J6903 
78171-0002 


Ki6—-Specific os. QD _SPKRAMP RP OUT 


27 ED SPKRAMP R_N OUT 




















Battery Connector 


PPVBAT G3H_CONN , .; 1 
51880519 








CRITICAL C6951: 


J6950 
WIB-PWR-M82 




















=SMBUS_ BATT SCL 
=SMBUS_ BATT SDA 


/ SYS_ DETECT L 
SYNC_MASTER= (MASTER SYNC_DATE= (MASTER 


a CRITICAL ~ 
Ree aK Ka ve STUFF DC-In & Battery Connectors 
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09999 PPP? 
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This node is powered 
5 through body diodes: A “ 
Reverse-Current Protection ~* ocin through o7080. Inrush Limiter 
* PBUS through Q7085, 
CRITICAL Charger TOP FETs and CRITICAL 


Q7080 Q7055. Q7085 
FROM ADAPTER ee eta 
=PPDCIN S5 CHGR | 





VOLTAGE 














MIN_NECK_| 
VOLTAGE=1 








CHGR_ AGATE DIV 
MIN_LINE, TH=0,3 mm 
MIN_NEC! TH=0.25 mm 


R7086* 





CRITICAL 


D7005 
BAT30CWFILM 
SOT=323 (CHGR_SGATE) 


1 | R7005 
CHGR_ DCIN D_ R 20 (CHGR_DCTN) 
































CRITICAL 








ACIN pin threshold is 3.2V, +/- 50mv 
DIVIDER SETS ACIN THRESHOLD AT 12.18V 








Input impedance of ~40K meets 2Omey mes: Toad 


sparkitecture requirements 














rr ¢ am a ? 
PP5V1_CHGR_VDDP /2¢ NIN-NECK WEDTH-0.4 mm CRITICAL CRITICAL PLACE_NEAR=07030.5:1.5mm 


rancnane toe 0.2 mm 7 7031 1 
=PP3V42_ G3H CHGR 4 WE =O) OHM 



































*R7010 


CASE-D3L 














NO STUFF 
R7002: CRITICAL 
100K a} OMIT_TABLE 
1/20W 
ME 
201 2 


























VDDP 








9 lVHST DCIN @—CHGR CRITICAL 

4140397 CD SMC_RESET_ L CHGR_ RST _L /SMB_RST_N eente CHGR ene esas Q7030 
=SMBUS CHGR SCL sch UT000 yearn CHER 107025 RJKO332DPB-01 

=SMBUS_CHGR_ SDA SDA TOFN pee CHGR Seen 400 kHz 

CHGR_VFRO IVFRO CHGR 7 

CHGR CELL CELL or CRITICAL CRITICAL TO SYSTEM 

BOOT| CHGR L7030 F7040 


UGATE CHGR aiid 4.7UH-7.5A 7AMP-24V 
PHASE CHGR == ee L(YYY 12 2 =PPBUS G3H 


CHGR THLP4040CZ-SM 
LGATE 


Current 
































Z 














Float CELL for 1S 











CHGR_ACIN IACIN 

















CHGR_ ICOMP ICOMP 
1 
R7 O13 CHGR_VCOMP. lvcome 
vjabe CHGR_VNEG IVNEG 
ow 1R7015 cso P icsop BGATE CHGR 
csoO_N CSON 20V/V AMON CHGR 


36V/V BMON CHGR [UD 
PPVBAT G3H CHGR_ REG 
*R7011 220 (0b) AcoK =CHGR_ACOK 2 TIN DINE _WiDTH=0-6 mm + sa sa 


MIN_NECK_WIDTH=0.25 MM CRITICAL CRITICAL CRITICAL PLACE_NEAR=L7030.2:1. 
VOLTAGE=8. 
C7040*|, C7041?*|. C7043?+ 




















ISL6259HRT 








2015 



































62UF — 
CRITICAL 20% —7— 
1lv 2 


Q7035 cASE-B2 CASE-B2 CASE-B2 
RJKO305DPB 


LFPAK-HF 
























































CRITICAL 
xW7000 Q7055 


7 SI7615DN 
¢— ee 2 a PWRPK-1212-8 


PLACE_NEAR=U7000.2 




















TO/FROM BATTERY 
PLACE_NEAR=U7000.22: an 
CHGR_VNEG R - — PPVBAT G3H CONN _; so 


= Z DTH=0.4 mm 
VOLTAGE=8 . 4V a VOLTAGE=8 . 4V 















































1C7016 (CHGR_CSO_P) R7051 2.2 LAA\/2-4 4 CHGR CSO RP 
Mn 5% 1/720W ME 201 


— R7052 6 3 2 ns CHGR_CSO R_N 
2 Lev {CHGR CSO_N) AN 53 1/720W MF 201 
E) 





























(PPVBAT_G3H_ CHGR_R) (PPVBAT_G3H_CHGR_R) 


























(CHGR_BGATE) 








* R7051 HAS 2.20HM TO COMPENSATE UNVALANCED VOLTAGE 
DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL) 





























C7012 














GND_CHGR_AGND 
MIN_LINE_WIDTH=0.2 mm 
MIN_NECK_WIDTH=0.2 mm 
VOLTAGE=0V 























SYNC_MASTER=(K99 MLB SYNC DATE= (02/16/2010 


PBus Supply & Battery Charger 


: 


NOTICE OF PROPRIETARY PROPERTY: Eman 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 70 OF 110 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [S8EE 
ALL RIGHTS RESERVED 51 OF 74 





WWW.AliSaler.com 


=PPVIN_S5_P5VP3V3 





PLACE_NEAR=07220.5.2:1.5mm 
a 


CRITICAL Sj PSVP3V3_VREGS CRITICAL EAR=Q7260.2:1.5mm 








Q 








P5V_S3_REG 








s2_P5VP3V3_VREG3 





N 

















go P5VP3V3_VREF2 











OMIT_TABLE OMIT_TABLE 
C7205 


P5VS3_VBST_R : P3V3S5_VBST_R 

F Pe: 7 MIN LINE _WIDTH=0.¢ mm 
MIN_NECK_WIDTH=0.- 2 2 MIN_NECK _WIDTH=0:2 mm 
CRITICAL DIDT=TRUE Be ; DIDT=TRUE 


2 CRITICAL 
F=400KHZ Q7220 107224 SKIPSEL1 R7264 C7264 * + 
RJKO3E0DNS 0.1UF CRITICAL 0 o.1ur Q7260 


SKIPSEL2 4 S$ — 
U720 i/16W SIZ700DT =PP3V3_S5 REG 
OcsEL + =P5V3V3_BEG_EN as oop 


QFN 1402 POWERPAIR-6X3.7 

IGHS/G1 

P3V3S5 VBST CRITICAL 
DIDT=TRUE MIN LINE WI vsw/S1/D2 L7260 


P3V3S5 DRVH IN_NECK_WI 
cl aes F=400KHZ 


GATE_NODE=TRUE DIDT=TRUE MIN_LINE_WI. 
eee ee 
+ * 


MIN_NECK_WT. 
P3Vv3S5 LL . 
DIDT=TRUE SWITCH_NODE=TRUE SWITCH_NODE=TRUE DIDT=TRUE MIN_LINE_WTI. bemed car-em —¢ CRITICAL 
mM IGLS/G2 0.0180HM-]). 
le ri 


P5VS3_DRVL DRVL1 P3V3S5_DRVL INNECK_WI 
MIN_NECK_WI. 1our C729 


CRITICAL 2 2 . DIDT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE DIDT=TRUE MIN_LINE_WTI 2 2 
C7252 +], xXW7220 XW7221 —— - et csP1 ERV3S5_CEP2 - XW7260 XW7261 ts 
150UF — SM tM REGAL P5VS3_CSN1 csN1 P3V3S5_CSN2 se su : 
20% J NT 
6.3V 2 av 3 1 1 o PLACE_NEAR=L7260.1: 3mm, cASE-B2-SM 
POLY-TANT F225 2 P5VS3_ FUNC 11 |MopE RE ESV285. PLACE _NEAR=L7260.2 91.5: 
caSE-B2 SM 5 Q se = 
RJKO3E0DNS P5VS3_VFB1 9 \vrB1 VFB2 P3V3S5_VFB2 PLACE_NEAR¥ 60.2:3mm 
HWSON-8 Lo P5VS3_COMP1 10 |comp1 CoMP2 P3V3S5_COMP2 _ 



























































2 =PP5V_S3_ REG HWSON-8 —— 108 














Vout = 5.0V Vout = 3.3V 




















CRITICAL P5VS3_ VBST VBST1 


L7220 DIDT=TRUE 


2 = —! | P5VS3_ DRVH IDRVH1 
PLACE_NEAR=L7220.1: 2,.SUB-14A : DIDT=TRUE GATE_NODE=TRUE 


P5VS3_ LL sw1 


5.6A MAX OUTPUT 5.3A MAX OUTPUT 



































PCMCO63T-SM PLACE_NEAR=L7220.2: 





TPS51980 











38] 88) 38] 38 





















































Q 














[E_NEAR=L7220.1:Bmm 
P5VS3_EN_R 4 |en1 EN2 P3V3S5_ EM 1 


ES 5_|pcoop1 PGOOD2 

















1 
1 
z 
x 
2 














eo 
A a 


‘J 
i 
> 
q 
i) 
Z| 
fel 
> 




















THRM_PAD 
: NO STUFF = 
pies “R7237 


1s co a 
P5VS3_VFB14R fee . 20K XW7200 ™ 35382678 *R7206 


& st / MF = x 
1 720m - 249K 3 PLACE_NEAR=L7260.2:3mm 


z NO STUFF 
R723 8 239 




















: rr P3V3S5_VFB2_R 
P5VS3_COMH Fl 
202 P3V3S5 





PLACE_NEAR=U7201.28:1nmm 


eae lt ad 
P5VP3V3_ VREF2 s2 _P5VP3V3 VREF2 
10K 


18 P5VS3_PGOOD 
1/20W 








P3V3S5_CSP2_R 






































P5VS3 CSP1 R 









































P3V3S5_PGOOD 

















iD_P5VP3V3_SGND 


IN LINE WIDTH=0.6 mm 
IIN-NECK_WIDTH=0-2 mm 
LTAGE=0V 











PLACE_NEAR=U7201.4:2mm PLACE_NEAR=U7201.21:2mm 


*R7251 *R7252 
0 


5% 
1/16W 
ME-LE 

2 402 








SYNC_MASTER=K99_ MLB SYNC_DATE=04/08/2019 


~ 5V / 3.3V Power Supply 


Apple Inc. ce ae 
® 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
NOT TO REPRODUCE OR COPY IT 

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 





WWW. AlSaler.com 


=PPVIN S3 DDRREG 
=PPVIN SO DDRREG LDO 








PLACE_NEAR=07330.1:1.5mm 
di 





OMIT_TABLE 


CRITICAL CRITICAL 


Q 








RXR 





CASE-B2 














=PP5V_S3_ DDRREG 








PP5V_S3_ DDRREG V5FILT 
MIN_LINE WIDTH=0.6_mm 
MIN-NECK_WIDTH=0:17 mm 
VOLTAGE=5V 





R7310' 
12K 


1% 

1/20W 

ME 
2015 








CRITICAL 


Q7330 
SIS426DN 
PWRPK-12128 


S3_PDCISENS 








s ” 
dq nN 

















R7380' 
100K 


5% 

1/20w 

MF 
2015 
=DDRVTT_ EN s3 
=DDRREG_EN ss 
DDRREG_ PGOOD IPGOOD VDDQ PGOOD 


(DDRREG_DRVH) 
MIN_LINE WIDTH=0.6_mm 
MIN_NECK_WIDTH=0.17 mm 





V5FILT VLDOIN 














DDRREG VDDOSNS 


VDDOSNS 








CRITICAL 





CRITICAL 
MODE 





L7330 
0. 82UH-20%-13A-0.00670HM 


ifYYY\2_pPpppR s3 REG R 


MIN_LINE_WIDTH=0.6 mm 
THLP2525CZ-SM = MIN-NECK_WIDTH=0.2 MM 
VOLTAGE=T.5V 


CRITICAL 


VIT Enable 
VDDQ/VTITREF Enable 


U7300 
TPS51116 


load OFN 
e IVITREF DIDT=TRUE 
VDDOSNS/2 SYM (2 OF 2) DDRREG_LL 
lVIT SWITCH NODE=TRUE 
DIDT=TRUE 
DDRREG_ DRVL 
GATE_NODE=TRUE 
DIDT=TRUE 


DDRREG_ CS 








DDRREG 
DIDT=TRUE 


DDRREG_ DRVH 
GATE_NODE=TRUE 


VBST (DDRREG_VBST) 
MIN_LINE WIDTH=0.- 


MIN_NECK_WIDTH=0. 




















=PPVTT _S3 DDR BUF 











10mA max 








4 
SL_ISNS_ 1V5_S3_ P {OD 


=PPVTT SO DDR _LDO 
CRITICAL 


Q7335 


SIS426DN 
PWRPK-12128 








Vout = 


XW7360 Vout = VITREF 
SM 


e—1 roe 2 DDRREG VITSNS 
PLACE_NEAR=C7360.1:1 mm 
OMIT_TABLE 


(DDRREG LL) 

MIN_LINE_WIDT : 
MIN_NECK_WIDTH=0.- 
(DDRREG_DRVT) 
MIN_LINE WIDTH=0. 
MIN_NECK_WIDTH=0- 














=PPDDR_S3 REG # 
Vout = 1.501V / 1.352v 
C7341? 13A Max Output 
33 Oa 400 kHz 


2.5V 2 

TAN’ 
CASE-B2-SM 
CRITICAL OMIT_TABLE | PLACE_NEAR=L7330.2:1 MM 


*C7340 2 
be eee 








IVITSNS 

















di 
CRITICAL 





INCO 


OMIT_TABLE 
INCL VDDOSET 


31 DDRREG FB 








PLACE_NEAR=Q7335.1:1 mm 


XW7335 
1 5d 2 


CS_GND 





VITGND__THRM_PAD GND 











6.3V 6.3V = a ol a 
X5R-CERM-1 
603 603 sy " 














DDRREG_ CSGND 














XW7300 
SM 
PLACE_NEAR=U7300.3:1 mmg 1.4 & 2 4 PLACE_NEAR=U7300.25:1 mm 


TANT 
CASE-B2-SM 1 

















*R7320 











(DDRREG ) 
MIN_LINE_WIDTH=0.2 
MIN_NECK_WIDTH=0-17 mm 


(DDRREG_FR) 











LVDDR3: YES 
*R7321 
18.7K 

T/20w 

ME 

201 


*<Rb> 











GND_DDRREG _SGND (GND_DDRREG_SGND) 


‘© MIN_LINE_WIDTH=0.6_mm 
MIN-NECK-WIDTH=0 / 27° mm 
VOLTAGE=O0V 











Vout = 0.75V * (1 + Ra / Rb) 








Use LVDDR3:YES for fixed 1.35V operation or LVDDR3:NO for fixed 1.5V operation. 
CRITICAL BOM OPTION 





PART NUMBER QTY DESCRIPTION REFERENCE DES 
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114S0331 





a RES, 15K, 1%,1/16W,MF-LF, 0402 





R7321 





LVDDR3 : NO 











SYNC_MASTER=K16 MLB 


SYNC_DATE=06/01/2019 


“1.5V/1.35V LVDDR3 Supply 


| C5, arpte tne. | , 7 
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=PP3V3_ SO IMVP 


NO STUFF F 


=PP5V_SO CPU IMVP » =PPVIN S5 CPU IMVP 














* * * * 
NO ‘sturE CRITICAL | crrITicaL | crrTicaL | CRITICAL eT eee 
ss PP5V_SO IMVP6 V5FII *D7415 C7458"|, C7459"|, C7456"}, C7461? 


VOLTAGE=5V SOD523 
PMEG3010EB 
2 



































CRITICAL 





IMVP6_VBST RC 
DIDT=TRUE 


1 C74141 
R7415 L143 


2 

















@PP1V7_SO_ IMVP6 
VOLTAGE=1 .7V 














CRITICAL 4S CRITICAL 














DIDT=TRUE 








R7410? ein GATE_NODE=TRUE CRITICAL 
0 


























0 2.1K L7400 
128s % P U7400 | 0.36UH-30A—1.05MOHM ME =PPVCORE SO CPU REG 


MF LE 
TPS51982RHB PUTMVP ) 1 2. PPVCORE SO CPU REG R a 2 = 
2073 ae OFN  DIDT=TRUE (CPUTMVP_LI yyy MIN_LINE WIDTH=0.6 MM * MAX CURRENT = 28A 
SWITCH_NODE=TRUE PCMC1O4T-SM = MIN-NECK_WIDTH=0:25 MM a 
IMVP 6_DROOP DROOP V5FILT VOLTAGE=T . 2V f£ = 300KHZ 


IMVP6_ TONSEL 
t TONSEL VBST IMVP6_VBST_ J prpt=TRUE a 


NO STUFF 6: eranies Rees IMVP6 DRVH CRITICAL PLACE_NEAR=R7480.1:1.5MM 


R741 r GNDSNS LL IMVP6_LL oe ie 


Q IMVP6_DRVL 7 
v2 ue a 2 ee oe 
2015 CPU _VID<0> rine PGOOD VR_PWRGOOD DELAY opr > — 
CLK_EN* 
sl ed — 
ae ance ore VR_ON IMVP_VR_ON 
uae DPRSLPVR IMVP 6 _DPRSLPVR 
CPU_VID<3> ibs 


CPU _VID<4> ape DPRSTP* CPU _DPRSTP_ L 


CPU_VID<5> VID5 PWRMON IMVP6_PMON PM DPRSLPVR eee 

CPU_VID<6> VID6 tripsen |27_ 

OSRSEL 
VR_TT* Nc R7451 470 LAA \/2— 

2 IMVP6_CS_P CSP THERM ss IMVP6_THERM 

IMVP6 CS N csN 

















































































































IMVP6 ISLEW ISLEW 

















NO STUFF 


C74501 
TO0FE —— 
28h 














XTR-CERM 
R7491 
: CPU _VCCSENSE Pon oc 














R7452 470 Ne 





























CPU_VCCSENSE N IN] 2 «6 





<i@) 
Q 














OCP = 21.5mV / R7480 + 3.1A 

GND IMVP6 SGND Vpmon = 90 * K * R7480 * Vo * Io 
aaa K = R7450 / (R7450 + R7451 + R7452) 
28A @1V = 1.764V 

Load Line = R7480 * 6 / (500U * R7414) 


to 
BORE 
ObICS, 
Ny 
NXNEH 
































MIN_LINE_WIDTH MIN_NECK_WIDTH 


GND _IMVP6_SGND MM MM 
IMVP 6 _ DROOP MM MM 
IMVP6 THERM MM 
IMVP6 ISLEW MM 
PP1IV7 SO IMVP6 VREF MM 
PP5V_SO IMVP6 V5FILT MM 
IMVP6 LL MM 
IMVP6 VBST MM 
IMVP6_ DRVH MM 
IMVP6 DRVL 
VBST_ RC 


SYNC_MASTER=(K99_ MLB SYNC _DATE=(02/16/2010 


‘IMVP6 CPU VCore Regulator 
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=PPVIN_ SO MCPCORE 
= PLACE_NEAR=07560.5:1.5mm 
=PP5V_SO MCPREG ; ; ‘ . 

CRITICAL CRITICAL CRITICAL CRITICAL 
MCPCORESO BOOT _R 
MIN LINE WIDTH=0.25 MM C75407), C7541+}, C7542? 


PP5V_SO MCPREG VDD : cag ee Mm 62UF — 62UF —— 62UF — 


MIN_LINE_ WIDTH=0.6 20% —7—~ 20% —7~ 20% J 














Q 











nite 


ELEC ELEC ELEC 
CASE-B2 CASE-B2 CASE-B2 CASE-B2 


NKR 


mm 3 
MIN_NECK_WIDTH=0:2 MM 2 *R7565 liv 2 1iv 2 llv 2 
VOLTAGE=5V 0 


R7561: o F 
1k is Cie 50 ; 3 ue lie 38 CRITICAL 
= 603 



































1 603 


Q7560 


0. 

6 

3 ( CORESO UGATE) = 

: TCS ED EO RJKO365DPA-02 
MIN_NECK WIDTH=0.2 MM WPAK 
GATE_NODE=TRUE 




















MCPCORESO RBIAS 








CRITICAL 
MCPCORESO SOFT 








“gegggaso_usazs cRrazcaL 
MCPCORESO BOOT MIN_LINE_WIDTH=0.25 MM Lit5 60 = 
DIDT=TRUE Mee oe ane 0. S6UH-25A =PPMCPCORE SO REG 


MCPCORESO_ PHASE {MCPCORESQ PHASE) i(YYY\2__PPMCPCORE SO _R_ 2 1 . {max cURRENT: 15a 
MCP _VID<0> MCP_VIDO REG Biorstrue MINCNECROWIDTH=0.3 MM pemc1oat-sm — MIN-NECR-WIDTH=0.2 MM CRITICAL (Q7560 Limit) 
MCP VID<1> MCP VID1 REG MOLTACESIY. 107565 £ = 300 kHz 


1 
AAA 
MCP _VID<2> AN ; MCP _VID2_ REG CRITICAL 
1 
AAV, 





NO STUFF 
MCPCORESO IMON RI593 6 LAA AZ MCPCORESO IMON R 

















MCPCORESO_ PGOOD 








ISL9563B 











CRITICAL : 
Q7565 CASE-B4-SM 
=MCPCORESO EN qe) RIKO208DPA ee eg 


WPAK 
MCPCORESO MCPCORESO LGATE MEN aE HaT ; CRITICAL 
GATE_NODE=TRUE 
=PPMCPCORE SO REG DIDT=TRUE 
= MCPCORESO 


MCPCORESO 


MCP _VID<3> MCP _VID3_ REG 





























nm 


(ane) 





co) 














wa<eett] J] 
N 


ax NY 
OURS 














IRT 563 GASE-B4-SM 
190 MCPCORESO a? CRITICAL 


agen C7571" 
2201 s MCPCORESO (MCPCORESO_VO) 
¢-(MCPCORESO_VSEN) MCPCORESO MCPCORESO cASE-B4-SH PLACE_NEAR=R7525.1:1.5MM 












































2 22 CID MCPCORESO_ VSEN_ P. 





+ 
MCPCORESO MCPCORESO ipa 
MCPCORESO C7572 


MCPCORESO 








Q 
B 
Q 








MCPCORESO 











NOxXHEH 
NOXHEE 
Igo, 
Boe 


TaN 
CASE-B4-SM 














FY] 








72 22 ED MCPCORESO VSEN_N 























» MCPCORESO ISP _R 





NKR 

NINO 

P<oe 
s 








(MCPCORESO_TSN) 











R7572' 
147K 


1% 
1/20W 
MF 

2015 


vibe 

BXELOT 

_ 

qUl 

rj 

Oo 
vibe 
Q 


XW7561 
SM 


GND_MCPCORESO AGND 1642 
TEENCHEGRCWIDTH=O:8 EM PLACE_NEAR-U7500.33:1 
(MCPCORESO_ vw) VOLTAGE=0V _ ae ene a (MCPCORESO_TCOMP) 4 


1R7576 Vimon = 31 * Io * R7525 * (1 + R7575/R7573) 
6, 98K OCP = R7569 * 10uA / (R7525 * (1 + R7575/R7573) ) 


1/20W 
MF 
2201 


OKREE 






























































(MCPCORESO COMP ) 











(MCP CORESO_FR) VID<3:0> 











1100 
(MCPCORESO_VDTFF') 1101 
1110 
1111 
0000 
ooo1 
0010 
oo11 
0100 
0101 
0110 
£6 jp Ea a 
1000 
1001 
1010 
1011 

















SYNC_MASTER=(K99_ MLB SYNC DATE= (02/11/2010 


7 MCP VCore Regulator 
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=PPVIN SO CPUVTTSO 
=PP5V_SO CPUVTTSO 











di 
CRITICAL CRITICAL 


Place XW7610, XW7611 R7601° C7620+ 
2.2 


at desired location for 














remote sensing. CPUVTTSO VBST 
: EECMESERIBEN-B-2 Bn casbtbe 
XW7610 DIDT=TRUE Lo) PLacE_NEAR=07630.1:1.5mm 
SM Cc 7 6. 3 
1U 











=PPCPUVIT SO REG 





PP5V_SO CPUVTTSO VCC 
1 2 2 CPU VITSENSE P 
16d MIN EINE WIDTHEg -§ am CRITICAL = 


10 
. MON TNEGK SW xe 
1692 CPU _VITSENSE N 20: Q7630 


CPUVTTSO DRVH 
vec PVcc Win LANE HIDTHAD eo RJKO3E0DNS 


SM 
soar R7604'} [’R7644 U7600 HEN NEC KOMEDI =O: 2 fn cate 


ie is ISL95870 aoe eee CRITICAL 
1/20W 1/20W UTOFN 
Be ae Pe =CPUVTTSO EN 2 BOOT CRITICAL 
<Ra> CRITICAL L7630 : 
¢ CPUVTTSO FB B UGATE 0. 82UH-20%-13A-0.00670HM =PPCPUVTT SO REG... 
CPUVTTSO PHASE CPUVTTSO LL L(YYY\2_, PpcpuvTT SO REG R 


1 
= me ev. = V 
Sens MIN-NECR-WIDTH-O: THLP2525CZ-SM MINCNECR-WIDTH-O 2 fan 4 CRITICAL Ou 1.05 


LGATE SWITCH HQDES TRUE VOLTAGE=T.05V 
BIDT=TRU PLACE_NEAR=L7630.2:1.5mm : 11.5A Max Output 


CPUVTTSO 1 
CRITICAL C7623 9 f = 300 kHz 

CPUVTTSO pcan Q7635 Vv CASE-B4-SM 

‘. CPUVTTSO 2 MIN LINE WIDTH=0.6 RIKOSEODNS CRITICAL OMIT_TABLE 

GAMENNODESTRUE | ** 

CPUVITSO DIDT=TRUE 




























































































R7605' *R7645 
2.74K 2.74K 


2 
1/200 i7 C7602 1 *R7603 @ASE-B4—sM 
MI hs 


ME 
2015 





























5% 

1/20W 

ME 
2201 








2 CPUVTTSO CS _P 











pePa] (PS 
Q 


22 CPUVTTSO CS _ N 








XW7600 
SM 


CPUVTTSO_ AGND 4—1 roe. 2 
MIN_LINE WIDTH=0.6 mm 

MIN-NECK WIDTH=0.2 mm 

VOLTAGE=0V 


OKRA 
NIQS 
Piacoe 
ROKR 



































(CPUVTTSO OCSET) 

(CPUVTTSO VO) 
OCP = R7641 x 8.5uA / R7640 
Vout = 0.5V * (1 + Ra / Rb) 




















a MASTER=(K99 MLB SYNC_DATE= (03/01/2010 
an (1.05V) Proves Supply 
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1.5V SO Regulator 


=PP3V3_ SO PiV5S0 di PEACE NEARSUT 710 .TACE NEAR=U7710.1:1.5mm 





CRITICAL 
L7710 
2.2UH-3.25A =PP1V5_ SO REG , 


ee 
1 P1v5so_sw L(YYY\2 7 Vout = 1.508V 


U7710 DIDT=TRUE *RIT11 MAX CURRENT = 1.5A 
ISL8009B 100K 
DEN 5 $ 1% £ = 1.6MHZ 
i/20w 
+s Pap _P1V5S0 EN EN CRITICAL ux 2201 


< > 
ss OO P1V5SO PGOOD POR VEBI P1V5SO FB e Ra PLACE_NEAR=L7710.2:1.5mm 


1C7716 



































SKIP RSI 














*R7712 
GND __THRM_PAD 3 113K 











1% 
4 2 1/20W 
ME 





201 


*<Rb> 














Vout = 0.8V * (1 + Ra / Rb) 1 1.05V S30’ MCP: Pils LDO 


IPD 5V:S5 INT . =PP3V3 SO MCP PLL VLDO MCPPLL_R:REG 
peacancaeicer MCPPLL_R:LDO . =PP1V05_ SO MCP PLL UF R R7745 


6.00 So fe TPO ae R774) 


1 
YY =PP1V5_ SO MCP PLL VLDO 2 
MELE MCPPLL_R:LDO MCPPLL_R:LDO? 
1 PP3V3_ SO MCP PLL LDO BIAS 
IPD_5V:S3 R7750 ¢ R7744 


MIN_LINE_WIDTH=0.6 mm 
NECK—I CRITICAL 0) 
» > =PP5V_S3 TPAD % iS mm PP1V05_ SO MCP PLL REG 1 2 
-)SRPSV_ s3 TPAD R7760 Lait S VOLTAGE=3. 3V ° AN 
2 























=PP1V05_ SO MCP PLL OR, 

















MIN_NECK WIDTH=0.2 
MCPPLL_LDO =0.6 +? 
‘ ueite — MINCNECKWIDTH=0:2 mm MCPPLL_LDO Ae ~Vout = 1.05V 
VAY, 4025 BIAS VOLTAGE=T.05V R7746: ME-LF a 
402 


U7760 Lé 4 PP1V5_S0 MCPPLLLDO 1 Ito ouro 1.37K Max Current = 0.5A 
MIC5235~2.5Y PP5V_S5_LDO ,, MCPPLL_LDO HIN EINE HIDTHAg-§ me TJ oura{ 20 T : 


SOT23-5 VOLTAGE=5V 1 VOLTAGE=1.5V our 
4 U7740 2 


J E_WIDTH=0.5 mm 
IN OUT] MIN_NECK_WIDTH=0.20mm 

OMIT_TABLE| 19% EN FB MCPPLLLDO FB <Ra> 

ss (IDPS5V_S5 EN Vout = 5.0V TPS74701 MCPPLL_LDO 

IPD_5V:S5_EX] . SON R7747: 


MAX CURRENT 0.O016A MCPPLLLDO SS ss re Lies 
MCPPLL_LDO MCPPLL_LDO nag 
GND THRML_PAD 1 720m 


201 


. a <Rb> 

















=PPBUS_5V_S5 











1% 
208 MCPPLL_LDO 




































































Vout = 0.8V * (1 + Ra / Rb) 


MCPPLL_LDO 
R7748 
BOMOPTIONS: MCPPLLLDO PGOOD_ R MCPPLLLDO PGOOD {UD * 








PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 











35383034 MIC5235,5V,1%, 150MA, SOT23-5 U7760 IPD_5V:S5_EXT 























MCPPLL_R:LDO —- 1.05V SO USED FOR MCP PLL LDO POWER. 
MCPPLL_LDO - STUFFS U7740 AND RELATED CIRCUITRY. 


TO USE U7740, MCPPLL_R:LDO AND MCPPLL_LDO MUST BE ACTIVE. 
TO USE 1.05V SO, MCPPLL_R:REG MUST BE ACTIVE, MCPPLL_LDO CAN BE ACTIVE, MCPPLL_R:LDO MUST BE INACTIVE. 





MCP 0.9V S5 (AUXC) Switcher 


= PLACE_NEAR=U7750.1:1.5mm 
=PP3V3_S5_ POV9S5 e * : 
RITICAL PLACE_NEAR=U7750.1:1.5mm 


1 LCOTTS2 











CRITICAL 
L7750 
2.2UH-3.25A =PPOV9_S5 REG. 
7 POV9SS sw L(YYY V2 . Vout = 0.902V 


os BSED]  secexctoae-oa 
SWITCH NODE=TRUE" 1 MAX CURRENT = 1.5A 
U7750 DIDT=TRUE R7751 
ISL8009B 2.55K f£ = 1.6MHZ 
DEN abe T720w ¢ 
CRITICAL 
“s PID_=P0V9S5 EN EN Lx ~gog 7201 CRITICAL 


EAR=L7750.2:1.5mm 
3° On POV9S5_ PGOOD POR VEBI POV9S5 FB <Ra> 





























Q 








SKIP RSI 








KBE 


*R7752 SYNC MASTER=K99_ MLB SYNC_DATE=04/08/2010 
GND THRM_PAD 20K 


7 9 ton Misc Power Supplies 


ME 
2201 


ae : 
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S5 Rail Enables & PGOOD 


=PP3V42_ G3H PWRCTL 





Q 
on 
+00 
c 


ne eS 
SWS 
Ba ee] O 


27 OD SMC_PM G2_EN 
MAKE_BASE=TRUE 
2 Om =P5V3V3_ REG EN 





H 


d 


CRITICAL 








VDD 


U7840 
SLG4AP012 


TDFN 


U7750 EN tied to VIN 
=PP3V3_S5 POV9S5 


857 





= =P0V9S5 EN p> 





20% 


i1R7846 


12.87 


PP3V3_S5 





Internal pull-ups 100K +/- 
P3V3S5_ EN Lio 58 








CUT} P5V_S5 EN) 


Threshold: 
DLY > 10 ms 
S5PGOOD DLY 





De 


SO Rail PGOOD 


PP5V_SO 


wef 


50 Rawk. PGOOD Carcustery 


(ISL Version) 


=PP3V3_ SO PWRCTL 


R7820' 
10K 


5% 
1/20W 
2015 





P5VS3_ PGOOD 





R7841 
P3V3S5 PGOOD trp Pp 2 





P1V5SO_ PGOOD 





P3V3S5_ EN 


=P3V3S5_ EN 52 











ee: 




















1.CT8 








41 





























D> POV9S5_ PGOOD 





MAKE_BASE=TRUE 


STUFF 


a8 II 


ey) 
° 
(o) 
° 
U 
my 


wolfe 
iHorto 
Pp woe 

< 





RSMRST_PWRGD 





Se: 


R7813 
0 


se 38.197 ED PM _SLP_ S4 L e 


P5VS3_EN 


MAKE_BASE=TRUE 


Rail Enables 


=P5VS3_ EN 


>» 





MAKE_BASE=TRUE 


P3V3S3_ EN 


=P3V3S3_ EN 





MAKE_BASE=TRUE 


DDRREG_ EN 


=DDRREG_ EN 


for power sequencing! 








MAKE_BASE=TRUE 





I 


=USB_PWR_EN 





Need to re-characterize 


ENET Rail Enables 


PM SLP_ RMGT L 


P3V3ENET EN 


for power sequencing! 





MAKE_BASE=TRUE 


POV9ENET EN 


> » 





[D> * 


SO Rail Enables 


R7859 


PM SLP_S3 L aye 


PM _SLP_ S3_ RL =P5VSO_EN 


SOPGOOD_ISL 
R7870°* 


SOPGOOD_ISL 
R7871° 
20.0K 
a/iew 


ME-LE 
4025 


PP3V3_ SO 


PP3V3_ SO VMON 


MCPCORESO_ PGOOD 








MIN_LINE WIDTH=0.2 
MIN_NECK _WIDTH=0 .2 
VOLTAGE=3. 3V 





SOPGOOD_ISL 


mm 


MM 


CPUVTTSO PGOOD 





“D> 
CRITICAL 
SOPGOOD_ISL 
VDDA 








a 


VDD 


a 





R7845 
MCPPLLLDO PGOOD 0 





U7870 


ISL88042IRTJJIZ 





TDFN 
(TIPU) 
lv2MON MR 





PP1V5 SO 


1V3MON 





PP1V0O5_ SO 


lv 4MON RST* 





Worst-C 
VDD: 
V2MON: 
V3MON: 
V4MON: 


ase Thresholds: 
2.9140V 
3.000V 
0.610V 
0.610V 


SO Rai 


SOPGOOD RST _L 


ui 2 

WN 

1/20W 

MF 

201 
SOPGOOD_ISL 

R7872 

10 





Run (SO) 








Sleep (S3) 





Soft-Off (S5) 





Battery Off 


(G3Hot) 


ALL SYS _ PWRGD 











GND __THRM_PAD 
35382718 











1 PGOOD 


PP3V3_S5_ VMON 





, PP3V3_S0 


PP1V5_SO 


SOPGOOD_BJT 
*R7821 


SOPGOOD_BJT 
R7826° 
150K 
1/208 
ME 
2015 
SOPGOOD_BJT 





SOPGOOD BJT 


(BJT Version) 


SOPGOOD_BJT| 
R7828 
SOPGOOD BJT 1 





L 





R7823 


1K 
1 2 VMON 2_ BASE 
AVAVAV, 2 























SOPGOOD_BJT 
R7824 


CRITICAL 
SOPGOOD_BJT 





2 VMON_03_ BASE 





fe 
es 


Q7820 





PP1V0O5_ SO 





ASMCC0179 








DFN2015H4-8 





SOPGOOD_BJT 
R7825 


J. ik 2 
WV 





VMON_ 04 BASE 








VIT Rail Enable 


MCP _ MEM VDD_EN 


MAKE_BASE=TRUE 


I 


=PBUSVSENS 





*"R7884 
5.1K 


5% 
1/20W 
ME 

1201 


P3V3S0O_ EN =P3V3S0_ EN 





MAKE_BASE=TRUE 
P1V5SO_EN 


=P1V5S0_ EN 





MAKE_BASE=TRUE 


MCPCORESO_EN =MCPCORESO_ EN 





MAKE _BASE=TRUE 
CPUVTTSO_ EN 


=CPUVTTSO EN 








MAKE_BASE=TRUE 


1C7884 




















VTT rail must 
the same time 


ramp up in about 
as MEMVDD rail 


=DDRVTT_EN 


(Q2300) . 





MAKE_BASE=TRUE 


WWW.AliSaler.com 


0D 


SOPGOOD_BJT 


*R7822 
7.15K 


1% 
1/20W 
ME 
2201 





40 


58 40 3! 





5% 
1/20W 


ME 
201 
O.XXXV 
0.640V 
0.660V 


Q2: 
OS? 
Q4: 


3.3V w/Divider: 


Worst-Case Thresholds: 


2.345V 

















35382809 


VMON_ EMITTER 
SOPGOOD_BJT 
R7827* 


100 $ 


5% 

1/20W 

ME 
2015 











MAKE_BASE=TRUE 


{OUT 25 29 50 


ISL6259 Frequency Select 


VFROQ:SLPS4 


PM _SLP S4 L 


VFRO:SLPS4&VFRQ: SLPS3&VFRQ: HIGH 


=PP3V42_G3H CHGR 


sie 





R7861' 


1K 


5% 

1/20W 

MF 

2015 
VFRQ: SLPS4&VFRQ: SLPS3 
Q7860 
SSM3K15FV 


SOD-VESM-HF 





R7864 
ON 5 








VFRQ:SLPS3f 


PM _SLP_S3 L 


ANA 
5% 
1/20W 
MF 





2201 





201 





CHGR_VFROQ GATE 








R7863 
0 








WLAN Enable Generation 


"WLAN" = 


NOTE: 
NOTE 


Q7890 


("S3" && "AP_PWR_EN" && ("AC" 


"s0")) 


PM WLAN EN Lop: 


Pull-up is with power FET. 





SSM6N37FEAPE 
SOT563 














“09 CD AP_PWR_EN 


AC OR SO L 





WLAN_PCTL: HW 
Q7891 


WEEN UR OT Hew | WLAN_PCTL: HW 


Q7891 








SSM6N37FEAPE 
SOT563 





SSM6N37FEAPE 
SOT563 























39 OD SMC _ ADAPTER _ EN 





2297 OD PM_SLP_S3 L 











°° CD P3V3S5_ EN L 


S3 term is guaranteed by $3 pull-up on open-drain AP_PWR_EN signal. 
"AC" term valid only when Q7891 is stuffed 


s2 ¢ =PP3V3_S5_ REG 


P3V3_BLEED 


Q7890 


NO STUFF 


SYNC_MASTER=K99_ MLB 


VFRQ: LOW 


*R7860 
10K 


5% 
1/20W 
ME 


SYNC_DATE=04/08/2019 


Power Sequencing 





SSM6N37FEAPE 
SOT563 





5 
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S257 33 PET copra 3:3V ENET Switch 


FDC638P_G 
SM 








2 U7 
=PP3V3_S3 FET , . _=PP3V3_S5 P3V3ENETFET TPS22924 =PP3V3_ ENET FET 


CSP 
t 07910 ¢_s2|)vin vou U7980 
CRITICAL 
R79123 MOSFET FDC638P 


s [D_=P3V3ENET EN on 
10K : Type P-Channel OMIT_TABLE ~*~ 
1/20W 


MF Rds (on) 65 mOhm @2.5V 
2015 


2 =PP3V3_S5 P3V3S3FET 


















































TPS22924C 




















ay Load Switch 
3 
a 18 mOhm Typ 
P3V3S3 EN L P3V3S3 SS ID(max) | 2-0 A @85C ; 50 mOhm Max 
Q7903 5s ts Loading | 1.274 A (EDP) are 
SSM3K15FV ME 
SOD-VESM-HF 






























































0.4 A (EDP) 





= 


1 














c> =P3V3S3_ EN 


QO.9V ENET FET 
3 e 3aV SO FRT cezrreat 


» =PPOV9 ENET POV9ENETFET 
Q7930 


TPCP8102 
23V1K-SM 





=PP3V3 SO FET . 








e =PP3V3_S5 P3V3SOFET 




















“gigs CRITICAL 
$ Q7930 R 


=PP3V3_S5 POVIENETFET 7220 Q7990 
am 


; 700 POV9ENET SS S1I2312BDS 
R7932° MOSFET TPCP8102 ANN; SoT23 
100K 


Type P-Channel 1 F D 
1/2608 3 R7992 6 Q7991 =PPOV9 ENET FET , 
OMe Rds (on) 14 mOhm @4.5V 69.8K SSM6N37FEAPE 
7 ‘ 1/20w 
4-P3V3S0 EN L ID(max) | 7.2 A @85C a 97990 
Q7905 % R Loading 3.294 A (EDP) 
SSM3K15FV ME 


SOD-VESM-HF 

























































































Le 


MOSFET SI2312BDS 





POV9ENET EN L 














nv 


Type N-Channel 


oO 
B 
G 
itt 
fet bre 

















07991 MF POVOENET EN L RC Rds (on) 37 mOhm @2.5V 
SSM6N37FEAPE 
1 


SOT563 ID (max) 3.25 A @85C 








»» (D-=P3V3S0 EN J 

















Loading 0.140 A (EDP) 











5 








°° ID) =POV9ENET EN 





CRITICAL 
Q7940 


FDC638P_ 
SM 





=PP5V_SO FET 





e =PP5V_S3_ P5VSOFET 














07940 














R79422 FDC638P 
47K , : 


5% 
Ve 65 mOhm @2.5V 
2015 
| P5vso_ EN _L P5VSO_ SS 2.0 A @e85c 


Q7945 pe 0.100 A (EDP) 
SSM3K15FV ME 


SOD-VESM-HF 





P-Channel 



































= 


1 











28 (ID —=P5VsO EN | 
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7 Power FETS 
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LCD Connector 
Internal DP Connector: 518S0787 


CRITICAL 


J9000 
CABLINE-CA 


F-RT-SM 


Pull-ups on panel side, 42, PPVOUT SW LCDBKLT —-O) 
4.7 kOhm to 3.3V 7 








=I12C TCON SDA 











RETURN 
RETURN 
RETURN 
RETURN 
ECK IF LVDS_IG_PANEL_ PWR GLITCHES ON POWER UP 27 RETURN 
RETURN 











=I2C TCON SCL 








LED Backlight I/F 


Tt 


























CRITICAL 


, =PP3V3 SO LCD U9000 
FPF1009 


MPET—2X2 L9004 
vo ED LCD IG PWR_EN ON FERR-120-OHM-1. 


aa, woo PP3V3 SW LCD UF i(YYY V2 , PP3V3_SW_LCD 
MIN_LINE_WIDTH=0.30 MM - MIN_LINE_WIDTH=0.30 MM 
MIN-NECK_WIDTH=0:20 MM O02 =n8 MIN-NECK_WIDTH=0:20 MM 
lVIN_2 vouT_2 VOLTAGE=3 . 3V VOLTAGE=3 . 3V 


exp THRM /DP_INT AUX CH CN 
OMIT_TABLE , DP _ INT AUX CH C P 
C9011: : AUX CH N || INT_AUX_CH_C_N) 2 30. 


DP_INT HPD AM + DP_INT HPD 








N, 


DisplayPort I/F 


















































/DP_INT ML F_ P<Q> 
1 DP_INT ML F_ N<0O> 


























INT_AUX CH C_P) 























+ DP_INT ML P<1> 
CRITICAL + DP_ INT ML N<1> 


FL9000 


12-OHM-100MA 
ToL 4sM 




















66646066646460664600646046d666645564 


























CRITICAL 
FL9001 


12-OHM-100MA 
TCM1210-4SM 











64646446446 




















PLACEMENT_NOTE=PLACE CLOSE TO J9000 


1 
2 
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Internal DisplayPort Connector 
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“ED DP_EXT AUX CH P 


DP_AUX CH C_P CD: 








(a) 





EXT DDC CLK 





oy 











CKPLUS_WAIVE=PdifPr_badTerm q 





SIGNAL_MODEL=DP_AUXCH_FET 


Q9300 
SSM6N37FEAPE 
SOT563 














DP_EXT AUX CH N 








uo CKPLUS_WAIVE=PdifPr_badTerm 
SIGNAL_MODEL=DP_AUXCH_FET 




















wi Q9300 
SSM6N37FEAP 
SOT563 














DP_AUX CH CN <ED ” 











DP_EXT DDC DATA 

















SIGNAL_MODEL=DP_AUXCH_FET 


Q9302 
SSM6N37FEAPE 
SOT563 




















DP_CA DET RC 








SIGNAL_MODEL=DP_AUXCH_FET 











wi Q9302 
SSM6N37FEAP 
SOT563 














R9302 
1NKA2 DP_CA DET an 








NOTE: Pulled up to 5V on DP connector page. 
FET spec’ed for 1.5V Vgs operaiton. 
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External DisplayPort Support 
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Port Power Switch 


CRITICAL 








U9480 
. -=PP3V3_S5 DP PORT PWR TPS2051B « PP3V3_SW DPILIM L(YYY 2.2 PP3V3_SW_DPPWR 


SOT23 MIN_LINE_WIDTH=0.50 MM MIN_LINE_WIDTH=0.50 MM 
MIN-NECK-WIDTH=0:20 MM MIN-NECK-WIDTH=0:20 MM 
VOLTAGE=3 . 3V VOLTAGE=3 . 3V 


» OD =DP_PWR_EN TP DPPWR_OC L 




















CRITICAL OMIT_TABLH OMIT_TABLE 


c9487'|, C9480 C9481] C94 
100UF —— 22UE 0.1UF 0. 




















208 —J— 
6.3V 

6.3V 
POLY-TANT 7 X5SR-CERM—1 
CASE-B2-SM 603 























CRITICAL 
DP_ESD 








D9410 
RCLAMP0524P 


a) 
3 SLP2510P8 





HDMI CEC 





CRITICAL 
CRITICAL 
39400 FL9400 


12-OHM-100MA 
MINIDSPLYPRT-K99 : 
eae ae : Dp_EXT ML _P<0> @y, 


va > 6.3V X5R 201 


DP_EXT ML N<0> ‘ 
3 <<] ° 
CRITICAL 6.3v X5R 201 


CRITICAL 
FL9403 OHOT_PLUG_DETECT GNDO 
12-OHM—100MA o OCONFIG1 ML_LANEOP O L FL9401 
EXT ML P<3> C9414 1 1 DP EXT ML 4 mee O CONFIG2 ML_LANEON O- 


TCM1210-4SM 
: je ee 4 DP_EXT ML P<1> 
0.1UF 6.3V X5R 201 WD O GND GND OF S6.3V X5R 201 
—— 1 DP_EXT ML OML_LANE3P ML_LANE1P O 


EXT ML N<3> C9415 1 »n DP_EXT ML 3 (YYY\2 ¢ _DP_EXT ML OML_LANE3N ML, LANEINO 


' DP_EXT ML N<1> G4, 
0.1UF 6.3V X5R 201 OGND a $ 6.3V XS5R 201 cH 
EXT AUX CH C P 


(© AUX_CHP ML_LANE2P O CRITICAL 

EXT AUX CH CN ‘© AUX_CHN ML_LANE2N O FL 9402 
=PP3V3_ SO DPCONN CRITICAL 20| 4 pp_pwR aeromrco4 1.27 08M LOMA. 
=PP5VR3V3_ SO DPCADET DP_ESD i * 4 —DP_EXT MI P<2> em, 
D9411 SHIELD PINS 
R9443} 100K Reactors 2 3 _DP_EXT ML N<2> emmy. 
109K 3 cue CRITICAL : 
Ase kA DP_ESD 

2015 rol KX D9411 


IO) 
Ne & NC RCLAMP 0524P 
° oy DP_EXT CA DET e h SLP2510P8 


KE sols 
oe 










































































<3] ° 









































































































































6 

















Q9440 ro 
2N7002DW-X-G CRITICAL Inc 
eae oe DP CA DET o Lt | ule DP_ESD 
































Q9440 must have Drain to Gate D9400 
09440 leakage of < 500 nA and gate to RCLAMP0504F 
2N7002DW-X_-G Source resistance of > 5 MOhm. 


Bor 207 DP CA DET O 























DP to DVI/HDMI 
R9422'| Cable Adapter Se 

(CA) has 100k 

pull-up to DP_PWR. 












































=PP3V3_ SO DPCONN 








PP3V3_ SW _DPILIM 


61 





: om DP_EXT HPD 





Q9441 
2N7002DW-X-G 
SOT-363 








» om DP_EXT HPD L 





Q944 
2N7002DW-X—G SYNC MASTER=K16 MLB SYNC DATE=06/01/201Q 


DP Source must pull DisplayPort Connector 


down HPD input with 


greater than or equal "051-8467 Di 
to 100K (DPvl.1la). « Apple Inc. ae PD | 
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ss 6s _PPBUS SW LCDBKLT PWR 








1 PPBUS SW _BKL 





3 MIN_LINE_WIDTH=0. 5mm 
MIN NECK _WIDTH=0 : 25mm 
VOLTAGE=12. 6V 


=PP5V_SO BKL 





*L9701, D9701, C9796, C9797, C9799, 


*PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE. 
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT 





PLACE_NEAR=L970 


PLACE_NEAR=L 
¢ di 


CRITICAL 


L9701 
22UH-2.5A 


C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER. 


CRITICAL 
D9701 


SOD-123 


PPVOUT SW _LCDBKLT 





MIN_LINE WIDTH=0.5 MM 


tN 2 


PLACE_NEAR=U9701.21:3mm 


MIN_-NECK WIDTH=0.2 MM 


1(YYY 2. PPBUS SW _LCDBKLT PWR_ SW 


@ VOLTAGE=24V 





MIN_LINE_WIDTH=0.5 MM 


IHLP2525CZ-SM MIN NECK WIDTH=0 2 MM nee Le a 
SWITCH _NODE=TRUE RB M-60G 
DIDT=TRUE 


CRITICAL 





2 om ISNS LCDBKLT P 





Q 
Qa 


NO STUFF 
*R9703 


0 

5% 

1/20W 

MF 
2201 


PPVIN SW _BKL R 
MIN_LINE WIDTH=0.4 MM 
MIN-NECK_WIDTH=0.2 MM 


PLACE_NEAR=U9701.22:5: NOUTPGE OY. 
PLACE_NEAR=U9701.8: 4mm sfeconm _ PP5V_SO BKL VLDO 


=PP3V3 SO BKL VDDIO MINCNECK-WIDTH-O.3 MM 
VOLTAGE=5V 




















243 OO} ISNS LCDBKLT _N 


R9702' 
0 


AXON 
BRORH 











5% 
1/200 
ME 

2015 























R=U9701.22:3mm 


























a ” 
0 a a 














VDDIO VLDO VIN 


U9701 


LLP 


CRITICAL 
OMIT_TABLE 








BKLT:PROD 


R9717 


0 
ISEN1 2 
MIN_LINE_WIDTH=0- AAA, 
MIN_NECK_WIDTH=0.- 











LED RETURN _ 1 
MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 








>’ 


=I12C BKL 1 SCL ISEN2 











ISEN3 











BKLT:PROD 


R9718 
ISEN5 Oe 


=I12C BKL 1 SDA ISEN4 











LED RETURN 2 
MIN_LINE_WIDTH=0 


0x58 (Wr) /0x59 (Rd) 5 
MINDNECK-WIDTH=0 : 30mm 











FAULT ISEN6 








PPBUS SW LCDBKLT PWR 
R9704 
33 


VSYNC_R 








BKLT : PROD 
R9755' R9719 
TOK D2 
1/200 

ME 

2015 





LED _ RETURN _ 3 
MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 


LCD _ BKLT PWM 

















BKLT:PROD 


R9720 


2 LED RETURN 4 
MIN_LINE WIDTH=0.5 mm 
MIN_NECK_WIDTH=0-.20 mm 








R9716' 
= 90. 9K 18 -2K 
Fpwm=9.62kHz 1/20w i/2ow I_LED=20.3mA 
MF MF 
spec for others 2015 2201 
GND_BKL_ SGND 
MIN_LINE WIDTH=0.4 MM 


MIN_-NECK WIDTH=0:2 MM 
VOLTAGE=0V 


*R9714 























xW9710 
SM 
+602 

















bd BKLT:PROD 


R9721 


0 
I_LED=369/Riset 2 
(EEPROM should set EN_I_RES=1) 








LED RETURN _5 
MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 





BKLT : PROD 
R9722 





LED RETURN 6 
MIN_LINE_WIDTH=0.5 mm 
MIN_NECK_WIDTH=0.20 mm 





MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0. 


FOR LP8543: 
STUFF R9741 


NO STUFF R9740, C9740, C9741, R9754 





PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 





103S0198 


RES, THIN FLIM,1/16W, 10.2 OHM,0.1,0402,SM 


R9717,R9718,R9719 


BKLT : ENG 





103S0198 


RES, THIN FLIM,1/16W, 10.2 OHM,0.1,0402,SM 


R9720,R9721, R9722 


BKLT : ENG 


10.2 ohm resistors 
measurement on LED 





for current 
strings. 





35382896 
353S2967 


IC,LP8545,LED BKLT CTRLR, PRODUCTIO, LLP24 u9701 CRITICAL PROJ:K16 


























IC,LP8545,LED BKLT CTRLR, LLP24,K99 VER u9701 CRITICAL PROJ :K99 


SYNC_MASTER=(K99_ MLB SYNC _ DATE= (03/01/2010 


ae 
LCD Backlight Driver 
Se ee cawa2 
051-8467 
« Apple Inc. — 
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CRITICAL 
Q9806 
FDC638APZ_SBMSO01 


pane here SSOT6-HF PPBUS SW _ LCDBKLT PWR ,; 
F9800 ig MIN_LINE WIDDH=0.4 mm 

=PPBUS SO LCDBKLT 2aMP-32V  MINONECK WIDTH=0 | 25" mm 

1 INF 2 PPBUS SO LCDBKLT FUSED 


+——® 
+ = + + a 
WE RENE WIDT=8 35"%in Sl di teat: ee ee 














i 

















VOLTAGE=8 . 4V 





w 


MOSFET FDC638APZ 




















CHANNEL PCr Ei 
RDS (ON) 43 mOhm @4.5V 
LCDBKLT_EN LOADING 0.4 A (EDP) 


v 





























*R9809 
147K 
T/20w 
ME 

2201 





LCDBKLT EN 





Q9807 


SSM6N37FEAPE 
SOT563 




















LCD _ BKLT EN LCDBKLT DISABLE 





Q9807 


SSM6N37FEAPE 
SOT563 




















25 CD BKLT PLT RST 
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~ LOD Backlight Support 
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=05/18/2019 
8467 
3.3.0 


99 OF 110 
65 OF 74 


SYNC_DATE 
PAGE 


THE 


KIO MLB 
Apple Inc. 
RESERVED 


ie) 


CG 


NOTICE OF PROPRIETARY PROPERTY: 


ALL RIGHT. 


Additional CPU/GPU Decoupling 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 


II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 9?™"" 


PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
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AG 
Iv 


SYNC_ MASTER: 





















































































































































MIT TABLE MIT TABLE 


Sc 


i 


























a 
BBM, 


Sf 





























e 
a 
KH 
4 
Ay 
2, 
O 
O 
ea) 
A 
[ry 
ae 
ea 
a 
O 
O 
> 
= 
Ay 
O 
HK 
se 
a 
O 
KH 
FH 
KH 
(a) 
A 
xe 


N 
o) 
+ 
°o 
fy 

a) 
qd 

x 
fo 
+ 


& LC. 

Got 
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PPVCORE_SO_ CPU 


12118 


PLACE ON OPPOSITE SIDE OF CPU 
PLACE ON OPPOSITE SIDE OF CPU 
PLACE ON OPPOSITE SIDE OF CPU 
PLACE ON OPPOSITE SIDE OF CPU 


LAYOUT NOTE: 
LAYOUT NOTE: 
LAYOUT NOTE: 
LAYOUT NOTE: 





WWW.AliSaler.com 


FSB 


(Front-Side Bus) 


Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





FSB_55S 


* 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=STANDARD 


=STANDARD 





FSB_DSTB_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=1:1_DIFFPAIR 








=1:1_DIFFPAIR 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 





FSB_DATA 


=2x_DIELECTRIC ? 


FSB_DATA 


TOP, BOTTOM =4x_DIELECTRIC ? 





FSB_DSTB 


=3x_DIELECTRIC 2 


FSB_DSTB 


TOP, BOTTOM =5x_DIELECTRIC ? 





FSB_ADDR 


=STANDARD ? 


FSB_ADDR 


TOP, BOTTOM =3x_DIELECTRIC 





FSB_ADSTB 


* 


=2x_DIELECTRIC ? 


FSB_ADSTB 


TOP, BOTTOM =4x_DIELECTRIC 





FSB_1X 





* 





=STANDARD ? 








FSB_1X 











TOP, BOTTOM =3x_DIELECTRIC 














All 4x/2x/1x FSB signals with impedance requirements are 50-ohm single-ended. 


FSB 4X signals / groups shown in signal table on right. 
Signals within each 4x group should be matched within 5 ps of strobe. 
DSTB# complementary pairs should be matched within 1 ps of each other, 


Spacing is 2x dielectric between DATA#, 


DINV# signals, 


FSB 2X signals / groups shown in signal table on right. 


Signals within each 2x group should be matched within 20 ps. 
Spacing is 1x dielectric between ADDR#, 


REQ# signals, 


FSB 1X signals shown in signal table on right. 


all DSTB#s matched to +/- 135 ps. 


Intel Design Guide recommends FSB signals be routed only on internal layers. 


NOTE: Intel Design Guide allows closer spacing if signal lengths can be shortened. 


SOURCE: MCP89 Interface DG 


SOURCE: Santa Rosa Platform DG, 


CPU Signal Constraints 


(DG-04625-001_v0.9), 
Rev 1.5 (#22294), 


Section 2. 
Sections 4.2 & 4.3 


1 


with 3x dielectric spacing to the DSTB#s. 


ADTSB#s should be matched +/- 270 ps. 
with 2x dielectric spacing to ADSTB#. 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





CPU_55S 


* 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=STANDARD 


=STANDARD 





CPU_27P4S 


* 





-27P4_OHM_SE] 


=27P4_OHM_SE 


=27P4_OHM_SE 


=27P4_OHM_SE 








7 MIL 





7 MIL 





NOTE: 7 mil 


gap is for VCCSense pair, which 


Intel says to 


route with 7 mil spacing without specifying a target impedance. 





SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 





CPU_AGTL 


=STANDARD ? 





CPU_AGTL 











TOP, BOTTOM =2x_DIELECTRIC ? 








CPU_8MIL 


8 MIL 


2 





CPU_COMP 


25 MIL 





CPU_GTLREF 


25 MIL 


SR DG recommends at least 25 mils, 





CPU_ITP 


* 


=2:1_SPACING ? 








CPU_VCCSENSE 


* 





25 MIL 





2 











Most CPU signals 


Some signals require 27.4-ohm single-ended impedance. 


SOURCE: MCP89 Interface DG 


SOURCE: Santa Rosa Platform DG, 


MCP FSB COMP Signal Constraints 


(DG-04625-001_v0.9), 
Rev 0.9 (#20517), 


Section 2. 
Sections 4.4 & 5.8.2.4 


with impedance requirements are 55-ohm single-ended. 


al 


>50 mils preferred 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





MCP_SOS 


=50_OHM_SE 





=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 


=STANDARD 








=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





MCP_FSB_COMP 








8 MIL 





2 











SOURCE: MCP8 


9 Interface DG 


(DG-04625-001_v0. 


FSB Clock Constraints 


9), Section 2. 


1.4 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





CLK_FSB_100D 


=100_OHM_DIFF 





=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 








=100_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 








CLK_FSB 











=3x_DIELECTRIC ? 








CLK_FSB 











TOP, BOTTOM =4x_DIELECTRIC ? 








SOURCE: MCP79 Interface DG 


(DG-03328-001_v01), 


WWW.AliSaler.com 


Section 2.2.5 


FSB 4X Signal Groups 


QUOGVU UOUUDOUD YOOYT UOT OO Y VOOYOE DOLDOORUOQUOIVGY YURUOQUOIUTOY UO DUO OYOO YOUVE QOL YOOY 











ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL SPACING 





GROUPO 


55 


CPU / FSB Net Properties 


FSB_D_ L<15..0> 





i 
T 


GROUPO 


EB 


55 


FSB DINV_L<0> 





TBO 


FSB DSTB_ L P<0> 





Ao ff 
bh ho fo 


TBO 


Ao ff 
bh fo fo 


Ao ff 
bpbp 


FSB DSTB L N<0O> 





TA_GROUPI 


FSB D L<31..16> 





TA_GROUP1 


FSB DINV_ L<1> 





TBI 


FSB DSTB LL P<1> 





Ao ff 
bh fo fb 


TB1 


Ap ff 
pp f fb 


Ao ff 
bpbp 


FSB DSTB_ L N<1> 





GROUP 


FSB _ D L<47..32> 





GROUP 


FSB DINV_L<2> 





FSB DSTB_ L P<2> 





fof ff 
bh fo fb 


hop fp 
bh fo fi 


fof ff 
bpp p 


FSB DSTB_ L N<2> 





GROUP 


FSB D L<63..48> 





GROUP 


FSB DINV_ L<3> 





FSB DSTB L P<3> 





of ff 
bf fo fb 


Ao ff 
bp ff fb 


Eo ff 
bbb p 


FSB DSTB L N<3> 





PA 
bo 


DDR_GROUPO 


gl 
bi 
gl 


FSB A L<16..3> 





DpDR_GROUPO 


FSB REQ L<4..0> 





DsTBRO 


FSB ADSTB_ L<0O> 





DDR_GROUP1 


FSB A _L<35..17> 





Fi 
bs 


DSTRI 


i 


bs 
Fi 
bi 


FSB ADSTB_ L<1> 





FSB ADS L 





FSB BREOO L 





FSB BNR _ L 





FSB BPRI_ L 





FSB DBSY L 





FSB DEFER L 





FSB DRDY L 





FSB HIT L 





FSB HITM L 





FSB LOCK L 





FSB _CPURST L 





FSB_RS_L<2..0> 





ei Gin Gn Gi Cid Gi Gn cd GG eG 
bob hb bbb bbb bb 


ei Gin Gn Ge cd Gd Ge GGG 
ppb hb bbb bh fp bf bh b 


ei Gin Gn GA Gd GO Ge GGG 
ppb bbb bb bf bh bp 


FSB TRDY L 





Pu 


CPU _A20M L 





CPi 


fo fo 


CPU_BSEL<2..0> 





PU 


CPU_FERR_ L 





Pu 


CPU_IGNNE L 





CPU 


CPU_INIT L 





PU 


CPU_INTR 





PU 


CPU_NMI 





CPU PROCHOT 1 


CPU _PROCHOT L 





PU_PWRGD 


CPU_PWRGD 





Pu YNC. 


CPU_SMI_L 





Pu YN 


CPU_STPCLK L 





PM _THRMTRTP 1 


PM THRMTRIP L 





ESB _CPUSTLP 1 


FSB _CPUSLP_ L 





CPU FROM SB 


CPU _DPSLP_ L 





CPU_DPRSTP 1 


CPU _DPRSTP_ L 





YN 


FSB DPWR_L 





CLK cpt 


FSB CLK CPU 





LK CPt 


FSB CLK CPU 





LK ITP. 


FSB CLK ITP 





CLK TTP 


FSB CLK ITP 





CLE Mcp 


FSB CLK MCP 





LK MCP 


IZ fU Jz |v [2 Ito 


FSB CLK MCP 





TERR 1 


CPU_IERR_ L 





PM _DPRSLPVR 


PM DPRSLPVR 





(See above) 


IMVP_DPRSLPVR 





Mcp _ cpt comp 


MCP _BCLK VML_ COMP VDD 





Mcp Cpt comp 


MCP _BCLK VML_ COMP GND 





MCP_ CPt Comp 


MCP _CPU_COMP VCC 





MCP _ cpt comp 


MCP _CPU_COMP_ GND 





PU _GTLREF 


CPU _GTLREF 





CPU Comp 


CPU_COMP<3> 





PU COMP 


CPU_COMP<2> 





PU COMP 


CPU _COMP<1> 





CPU Comp 


CPU_COMP<0> 





DP_TDT 


XDP_TDI 





DP_TDO 


XDP_TDO 





DP_ TM: 


XDP_TMS 





DP_TCK 


XDP_TCK 





DP_TRST 1 


XDP_TRST L 





DP_BPM 1 


XDP_BPM L<4..0> 





DP_BPM_1.5 


XDP_BPM_ L<5> 





(FSR_CPURST _T.) 


XDP_CPURST L 











CPU _VID<6..0> 





IMVP6 VID<6..0> 





CPU_VCCSENSE 


CPU _VCCSENSE_ P 





CPU_VCCSENSE 


CPU_VCCSENSE N 





(CPU_VCCSENSE) 


IMVP6 VSEN_ P 








(CPU_VCCSENSE) 








IMVP6 _VSEN_N 














SYNC_MASTER=K99_ MLB 


SYNC_DATE=04/08/2019 
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Memory 


Bus Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 


ON LAYER? pee 


IM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





MEM_50S 


* 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=STANDARD 


=STANDARD 





MEM_55S 


* 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=STANDARD 


=STANDARD 











MEM_70D 








=70_OHM_DIFF =70_OHM_DIFF 








=70_OHM_DIFF 





=70_OHM_DIFF 


=70_OHM_DIFF 





=70_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





MEM_CLK2MEM 


=4:1_SPACING 


2 





MEM_CTRL2CTRL 


=2:1_SPACING 


2 





MEM_CTRL2MEM 


=2.5:1_SPACING 





MEM_CMD2CMD 


=1.5:1_SPACING 





MEM_CMD2MEM 


=3:1_SPACING 





MEM_DATA2DATA 


=1.5:1_SPACING 





MEM_DATA2MEM 


=3:1_SPACING 





MEM_DQS2MEM 


=3:1_SPACING 





MEM_20THER 





25 MIL 














Memory 


inner, 
inner, 
inner, 
inner, 
inner, 
inner, 
inner, 


inner, 


Bus Spacing Group Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE 


SPACING_RULE_SE 


it NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





MEM_CLK 


MEM_CLK * 


MEM_CLK2MEM 


MEM_CMD 


MEM_CLK 


MEM_CMD2MEM 





MEM_CLK 


MEM_CTRL = 


MEM_CLK2MEM 


MEM_CMD 


MEM_CTRL 


MEM_CMD2MEM 





MEM_CLK 


MEM_CMD 


MEM_CLK2MEM 


MEM_CMD 


MEM_CMD 


MEM_CMD2CMD 





MEM_CLK 


MEM_DATA 


MEM_CLK2MEM 


MEM_CMD 


MEM_DATA 


MEM_CMD2MEM 





MEM_CLK 


MEM_DOS 


MEM_CLK2MEM 


MEM_CMD 


MEM_DOS 


MEM_CMD2MEM 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE 


SPACING_RULE_SE 


7 NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





MEM_CTRL 


MEM_CLK * 


MEM_CTRL2MEM 


MEM_DATA 


MEM_CLK 


= MEM_DATA2MEM 





MEM_CTRL 


MEM_CTRL ‘ad 


MEM_CTRL2CTRL 


MEM_DATA 


MEM_CTRL 


bad MEM_DATA2MEM 





MEM_CTRL 


MEM_CMD 


MEM_CTRL2MEM 


MEM_DATA 


MEM_CMD 


MEM_DATA2MEM 





MEM_CTRL 


MEM_DATA 


MEM_CTRL2MEM 


MEM_DATA 


MEM_DATA 


MEM_DATA2DATA 





MEM_CTRL 


MEM_DOS 


MEM_CTRL2MEM 


MEM_DATA 


MEM_DOS 


MEM_DATA2MEM 








NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SE 


iT: NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





MEM_DOS 


MEM_CLK 


MEM_DQS2MEM 


MEM_CLK 


* 


MEM_20THER 





MEM_DOS 


MEM_CTRL 


MEM_DQS2MEM 


MEM_CTRL 


* 


MEM_20THER 





MEM_DOS 


MEM_CMD 


MEM_DQS2MEM 


MEM_CMD 


* 


MEM_20THER 





MEM_DOS 


MEM_DATA 


MEM_DQS2MEM 


MEM_DATA 


* 


* MEM_20THER 





MEM_DOS 











MEM_DOS 








MEM_DQS2MEM 


MEM_DOS 








* 











bed MEM_20THER 








DDR3: 


Need to support MEM_*-style wildcards! 


DQ signals should be matched within 5 ps of associated DQS pair. 


DOS intra-pair matching should be within 1 ps, 


No DQS to clock matching requirement. 


CLK intra-pair matching should be within 1 ps, 


CMD/CTRL signals should be matched within 150 ps. 
All memory signals maximum length is 1.030 ps. 


SOURCE: MCP89 Interface DG 
SOURCE: Santa Rosa Platform DG, 


Rev 1.0 


(DG-04625-001_v0.9), Section 2 
(#21112), Section 


MCP MEM COMP Signal Constraints 


-2.3 


6.2 


inter-pair matching shoulw be within 360 ps 


inter-pair matching should be within 2 ps. 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





MCP_MEM_COMP 





=40_OHM_SE 


=40_OHM_SE 


=40_OHM_SE 





=40_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 





MCP_MEM_COMP 








=2x_DIELECTRIC 





2 











SOURCE: MCP89 Interface DG 


MEM_A/B_CKE EC SET NAME IS CHANGED ON K6, 


(DG-04625-001_v0.9), Section 2 


~2.2 


CANNOT SYNC THIS PAGE FROM T27 


Memory Net Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL 


SPACING 





MEM CLE 


MEM_ 70D 


MEM CLK 


CLK P<5.-.0> 


915 26 27 32 





MEM CLE 


MEM 70D 


MEM CLK 


CLK N<5..0> 


915 26 27 32 





MEM_50 MEM. 


TRI 


CKE<3..0> 1s 21 2 





MEM _A_CKE 
MEM _A_CNTT 


MEM_50 MEM_CTRI 


CS _L<3..0> 1s 26 





MEM _A_CNTT 


MEM 50 MEM CTRI 


ODT<3..0> 





MEM_A_cMp 


MEM 50. MEM 


MD 


A<15..0> 





MEM cmp 


MEM_ 50 MEM 


BA<2..0> 





MEM _A_cMD 


MEM 50. MEM 


RAS _ L 





MEM_A_cMD 


MEM_50 MEM 


CAS L 





MEM cmp 


MEM 50 MEM 


WE L 





MEM_55 MEM. 


DO<7..0> 





MEM 55 MEM 


DO<15..8> 





MEM_55 MEM, 


DO<23..16> 





MEM 55 MEM 


DO<31..24> 





MEM 55 MEM 


DO<39..32> 





MEM_55 MEM. 


DO<47. .40> 





MEM 55 MEM 


DO<55..48> 





MEM_ 55 MEM 


bPpPPRPREP 


DO<63..56> 





MEM_ 55 MEM 


DM<0> 





MEM_55 MEM. 


DM<1> 





MEM 55 MEM 


DM<2> 





MEM_55 MEM, 


DM<3> 





MEM 55 MEM 


DM<4> 





MEM 55 MEM 


DM<5> 





MEM_55 MEM. 


DM<6> 





MEM 55 MEM 


bbRPRBPPEH 


DM<7> 





MEM _A_DQ. 


MEM 70D MEM 


DOS _P<0> 





MEM _A_DQ. 


MEM _70n MEM 


DOS _N<0> 





MEM_A_DqQ, 


MEM 70D MEM 


DOS _P<1> 





MEM_A_pqQ. 


MEM_70p MEM 


DOS _N<1> 





MEM _A_DQ. 


MEM 70D MEM 


DOS _P<2> 





MEM_A_DQ, 


MEM _70n MEM 


DOS _N<2> 





MEM _A_DQ. 


MEM _70n MEM 


DOS _P<3> 





MEM _A_DQ. 


MEM 70D MEM 


DOS _N<3> 





MEM_A_DQ. 


MEM 70D MEM 


DOS _P<4> 





MEM_A_DQ, 


MEM 70D MEM 


DOS N<4> 





MEM_A_DQ. 


MEM 70D MEM 


DOS _P<5> 





MEM_A_DQ, 


MEM 70D MEM 


DOS _N<5> 





MEM_A_DQ, 


MEM_70n MEM 


DOS _P<6> 





MEM _A_DQ. 


MEM _70p MEM 


DOS _N<6> 





MEM_A_DQ. 


MEM _70n MEM 


DOS P<7> 





MEM_A_DQ, 


MEM_ 70D MEM 


DOS N<7> 





MEM _BUCLEK 


MEM _70p MEM 


c 


LEK 


CLK P<5..0> 


9 15 28 29 32 





MEM _B_CLE 


MEM _70n MEM 


LK 


CLK _N<5..0> 


915 28 29 32 





MEM _B_CKE 


MEM_50 MEM, 


c 


TRI 


CKE<3..0> 15 21 28 29 32 





MEM B_CNTT 


MEM_50 MEM_CTRI 


CS L<3..0> 15 28 29 32 





MEM _B_CNTT 


MEM 50. MEM 


TRI 


ODT<3..0> 





MEM_B_CMD 


MEM_ 50 MEM 


cl 


MD 


A<15..0> 





MEM _B_CMD 


MEM_50 MEM. 


MD 


BA<2..0> 





MEM_B_ CMD 


MEM 50. MEM 


MD 


RAS _L 





MEM_B_ CMD 


MEM 50 MEM 


CAS L 





MEM_B_CMD 


MEM 50 MEM 


WE L 





MEM_B_DOQ_B 


MEM_55 MEM. 


DO<7..0> 





MEM_B_DOQ_B 


MEM_ 55 MEM 


DO<15..8> 





MEM _B_DQ_B 


MEM 55 MEM 


DO<23..16> 





MEM _B_DQ_B 


MEM_55 MEM. 


DO<31..24> 





MEM_B_DOQ_B 


MEM_ 55 MEM 


DO<39. .32> 





MEM_B_DQ_B 


MEM_55 MEM. 


DO<47. .40> 





MEM _B_DQ_B 


MEM 55 MEM 


DO<55..48> 





MEM_B_DOQ_B 


MEM_55 MEM. 


bbpPPHPHPPP 


DO<63. .56> 





MEM_B_DQ_B 


MEM_ 55 MEM 


DM<0> 





MEM_B_DOQ_B 


MEM_55 MEM. 


DM<1> 





MEM _B_DQ_B 


MEM_ 55 MEM 


DM<2> 





MEM _B_DQ_B 


MEM 55 MEM 


DM<3> 





MEM_B_DQ_B 


MEM_55 MEM. 


DM<4> 





MEM _B_DOQ_B 


MEM_ 55 MEM 


DM<5> 





MEM_55 MEM. 


DM<6> 





MEM _B_D! 
MEM _B_D: 


MEM 55 MEM 


bpPPRPHRERP 


DM<7> 





MEM _B_DQ. 


MEM_ 70D MEM 


DOS _P<0> 





MEM_B_DQ. 


MEM 70D MEM 


DOS _N<0> 





MEM _B_DQ. 


MEM_ 70D MEM 


DOS _P<1> 





MEM _B_DQ, 


MEM_ 70D MEM 


DOS _N<1> 





MEM _B_DQ, 


MEM 70D MEM 


DOS _P<2> 





MEM _B_DQ, 


MEM_ 70D MEM 


DOS _N<2> 





MEM _B_DQ, 


MEM_ 70D MEM 


DOS _P<3> 





MEM _B_DQ, 


MEM 70D MEM 


DOS _N<3> 





MEM _B_DQ, 


MEM 70D MEM 


DOS P<4> 





MEM _B_DQ. 


MEM 70D MEM 


DOS _N<4> 





MEM _B_DQ, 


MEM_ 70D MEM 


DOS _P<5> 





MEM _B_DQ, 


MEM 70D MEM 


DOS _N<5> 





MEM _B_DQ. 


MEM _70p MEM 


DOS _P<6> 





MEM _B_DQ, 


MEM 70D MEM 


DOS _N<6> 





MEM _B_DQ, 


MEM 70D MEM 


DOS P<7> SYNC_MASTER=K99_ MLB SYNC DATE=04/08/2019 





MEM _B_DQ. 


MEM 70D MEM 


| Yo Yt foo fom Yt fom Jem ow tw ow [tm Jom ftw fo tw om Jo Jom tw Jo Jot fom ow Jom Jo [om ow ftom fw Jem Jom ftw ow ftw ft fe ie fi Ye fie fi fm fi ie pm fm fp fe fie pe > fm > I [mf I > fm fm fm > [> [> [> p> > [> D> [> [> 


DOS N<7> 





MCP MEM. 


MCP MEM. Mcp 


7 Memory Constraints 


MEM COMP _ VDD 





MCP MEM. 


MCP MEM. Mcp 


MEM COMP GND 
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PCI-Express 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





PCIE_90D 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM DIFF 





CLK_PCIE_100D 





=100_OHM_DIFF| =100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 





=100_OHM_DIFF 





=100_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





PCIE 


=3X_DIELECTRIC 


2 





PCIE 








TOP, BOTTOM 





=4X_DIELECTRIC 





2 





CLK_PCIE 


20 MIL 


2 





MCP_PEX_COMP 








* 





8 MIL 





2 








SOURCE: MCP89 Interface DG 


(DG-04625-001_v0.9), 


Section 2.3 


NEED PCIe Genl/Gen2 notes! 


Analog Video Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





CRT_S5OS 


=50_OHM_SE 





=50_OHM_SE 


=50_OHM_SE 





=50_OHM_SE 


=STANDARD 


=STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





CRT 


20 MIL 


2 


CRT 





CRT 











bi CRT_2CRT 








CRT_2CRT 


15 MIL 


2 





CRT_2CLK 


50 MIL 





CRT_2SWITCHER 


250 MIL 





CRT_SYNC 


* 


=4x_DIELECTRIC 


2 











MCP_DAC_COMP 


* 





=2x_DIELECTRIC 





2 








CRT signal single-ended impedence varies by location: 
—- 37.5-ohm from MCP to first termination resistor. 
first to second termination resistor. 


—- 50-ohm from 
—- 75-ohm from 
R/G/B signals 
SOURCE: MCP89 


output of three-pole filter to connector 


(if possible). 


should be matched as close as possible and < 10 inches. 


Interface DG 


(DG-04625-001_v0.9), 


Digital Video Signal Constraints 


Section 2. 


4.1. 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





DP_90D 


* 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM DIFF 





LVDS_100D 


=100_OHM_DIFF| =100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 





MCP_DV_COMP 


Y 20 MIL 





20 MIL 


=STANDARD 


=STANDARD 





=STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





DISPLAYPORT 


=3x_DIELECTRIC 


2 


DISPLAYPORT 


TOP, BOTTOM 


=4x_DIELECTRIC 


2 











LVDS 





=3x_DIELECTRIC 





2 





LVDS 








TOP, BOTTOM 





=4x_DIELECTRIC 





2 








LVDS intra-pair matching should be 5 mils. 


NOTE: NV DG recommends 90 ohm differential for LVDS, 
DisplayPort/TMDS intra-pair matching should be 5 ps. 
DisplayPort AUX CH intra-pair matching should be 5 ps. 
Max trace length: 
SOURCE: MCP89 Interface DG 


LVDS 10 inches, 


Pairs should be matched within 100 mils. 

but cable/display assume 100 ohm. 

Inter-pair matching should be within 100 ps. 
No relationship to other signals. 

DP 8.5 inches. 

(DG-04625-001_v0.9), 


SATA Interface Constraints 


Section 2.4.2 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





SATA_90D 


=90_OHM_DIFF 





=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 





=90_OHM_DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





SATA 


=3x_DIELECTRIC 


2 


SATA 








TOP, BOTTOM 





=4x_DIELECTRIC 





2 








SATA_TERMP 











8 MIL 





2 








SATA intra-pair matching should be 1 ps. 


Max trace length: 
SOURCE: MCP89 Interface DG 


WWW.AliSaler.com 


12 inches for SATA Genl/Gen2, 
(DG-04625-001_v0.9), 


TBD for SATA Gen3. 
Section 2.6 


MCP89 Net Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 


PHYSICAL 


SPACING 





PCTE_ 90D 


PCTE 


PEG 


P<15....0> 





PCTE_ 90D 


PCTE 


PEG 


N<15..0> 





PCTE_ 90D 


PCTE 


PEG 


C2P<1S....i0> 





PCTE_ 90D 


PCTE 


PEG 


Cc N<15..0> 





PCTE_ 90D 


PCTE 


PEG 


P<153-.0> 





PCTE_ 90D 


PCTE 


PEG 


N<15..0> 





PCTE_ 90D 


PCTE 


PEG 


Cc Pp<15..0> 





PCTE 90D 


PCTE 


PEG 


C_N<15..0> 





PCTE_ 90D 


PCTE 


PCIE 


R2D 





PCTE_ 90D 


PCTE 


PCIE 


R2D 





PCTE 90D 


PCTE 


PCIE 


R2D 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE 90D 


PCTE 


PCIE 


Cnen-aunenen-aul 





PCTE 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





PCTE_ 90D 


PCTE 


PCIE 





BEECLEK 


LE TE 


CLE 


PEG CLK100M 





LE TE 


LE 


PEG CLK100M 


Ziv ja jalZ\viniaf2fv 





LE TE 


LEK 


PCIE 


CL 


K1OOM AP _P 





LE TE 


CLE 


PCIE 


CL 


K100M AP _N 





BEECLEK 


LE TE 


CLE 


PCIE 


Chl 


K100M ENET 





LK TE 


LE 


PCIE 


CL 


K100M ENET 





BEECLEK 


LE TE 


PCIE 


CL 


K1OOM FW P 





LEK TE 


PCIE 


Ci 


K100M FW N 





MCP. 


PEX 


Q_TERMP 





CRT 


IG 


RC _ PR 





CRT 


IG 


GY ¥ 





CRT 


IG 


B_COMP_ PB 





CRT 


IG 


HSYNC 





CRT 


IG 


VSYNC 





MCP. 


TV 


DAC RSET 





MCP. 


TV 


DAC VREF 





DP i: 


GM 


Li P<1..0> 





DP_ I 


GM 


Li N<1..0> 





DPT. 


GA 


UX_CH1 P 





DP_I 


GA 


UX _CH1 N 





DP_ I 


GM 


LO P<3..0> 





DP_ I 


GM 


LO N<3..0> 





CH 


DP_IT 


GA 


UX_ CHO P 





CH 


DPT: 


GA 


UX CHO N 





OQ_RSET 


MCP TMDSO RSET 





O_VPROBE 


MCP _TMDSO VPROBE 





CLK 


LVDS 


IG 


CLK P 





IG CLK 


LVDS 


IG 


CLK _N 





3 


IGA Dp 


LVDS 


IG 


DATA P<2..0> 





IG_Ap 


LVDS 


IG 


DATA N<2..0> 





IG D 


LVDS 


IG 


DATA P<3> 





IG D 


LVDS 


IG 


DATA N<3> 





TG_BUct 


LVDS 


IG 


CLK P 





IG_B_Ct 


LVDS 


IG 


CLK _N 





IG_ BD 


LVDS 


IG 


DATA P<2..0> 





IG_ Bp 


LVDS 


IG 


DATA N<2..0> 





IG_B_D. 


LVDS 


IG 


DATA P<3> 





KREREEBEReBEREE 


TG_ BD 


LVDS 


IG 


to dt fe Yt fo > fam fo fom b> [> 


DATA N<3> 





TEPABR_ RSET 


MCP _IFPAB_ RSET 





TEPABR_VPROBE 


MCP _IFPAB_ VPROBE 





HDD _R2D 


SATA 


HD 


D_R2D P 





SATA 


HD 


D_R2D N 





SATA 


HD 


D_R2D 





SATA 


HD 


D_R2D 





SATA 


HD 


D_D2R 





SATA 


HD 


D_D2R 





SATA 


HD 


D_D2R 





SATA 


HD 


D_D2R 





SATA 


OD 


D_R2D 





SATA 


OD 


D_R2D 





SATA 


OD 


D_R2D 





SATA 


OD 


D_R2D 





SATA 


OD 


D_D2R 





SATA 


OD 


D_D2R 





SATA 


OD 


D_D2R 





HEREREBRBERBBRBBEBBERREFR ERB 


SATA 


OD 


OA |Z V2 fv jaja jap lZlyizfvlaja 


D_D2R 





0 QUOOVVGVUGUURUOY YO UOVVDOURUOVY UO QUOD DOOD DOCQOLY YUROORUTY YOVIRUY UOUKOOY YURULD DOOKOOYY 
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MCP_ SATA 


=] 
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THE POSESSOR AGREES TO THE FOLLOWING 





LPC Bus Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





LPC_55S 


* 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=STANDARD 


=STANDARD 





CLK_LPC_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 


=STANDARD 





=STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





LPC 


=1.5x_DIELECTRIC 


2 





CLK_LPC 


=2x_DIELECTRIC 





2 





USB 2.0 


SOURCE: MCP89 Interface DG 


(DG-04625-001_v0. 


Interface Constr 


aints 


9), Section 2.7 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





MCP_USB_RBIAS 


* 


=STANDARD 


8 MIL 


8 MIL 


=STANDARD 


=STANDARD 


=STANDARD 





USB_90D 


=90_OHM_DIFF 





=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 





=90_OHM DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 











USB 





=2x_DIELECTRIC 





2 








USB 





TOP, BOTTOM 








=4x_DIELECTRIC 





2 





SOURCE: MCP89 Interface DG 


(DG-04625-001_v0. 


SMBus Interface Constraints 


9), Section 2. 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





SMB_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 


=STANDARD 





=STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





SMB 











=2x_DIELECTRIC 





2 








SOURCE: MCP89 Interface DG 


(DG-04625-001_v0.9), Section 2. 


HD Audio Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





HDA_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 


=STANDARD 





=STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





HDA 


=2x_DIELECTRIC 


2 





MCP_HDA_COMP 











8 MIL 





2 








SOURCE: MCP89 Interface DG 


(DG-04625-001_v0. 


SIO Signal Constraints 


9), Section 2.10 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





CLK_SLOW_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 


=STANDARD 





=STANDARD 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 











CLK_SLOW 





=1.5x_DIELECTRIC 





2 








SOURCE: MCP89 Interface DG 


(DG-04625-001_v0. 


SPI Interface Constraint 


s 


9), Section 2.11 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





SPI_55s 





=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





SPI 











=1.5x_DIELECTRIC 





2 








SOURCE: MCP89 Interface DG 


WWW.AliSaler.com 


(DG-04625-001_v0.9), 


Section 2.12 


MCP89 Net Properties 





ELECTRICAL_CONSTRAINT_SET 


PHYSICAL 


NET_TYPE 
SPACING 





LPC. 


LPC. 


55 LP. 


LPC 


AD<3..0> 





LPC. 


LPC. 


55 LP. 


LPC 


FRAME L 





LPC. 


LPC. 


55 LP. 


LPC 


RESET L 





Mcp 


CLE 


Lec 55 CLK LPC 


LPC 


CLK33M_ SMC_R 





CLE 


Lec 55 LK_LPC 


LPC 


CLK33M_ SMC 





by 


Lec 55 LK LPC 


LPC 


CLK33M_ LPCPLUS 





oop 


USB 


EXTA P 





90p 


USB 


EXTA N 





90p 


USB 


EXTA MUXED_ P 





oop 


USB 


EXTA MUXED N 





0p 


USB 


MINI_P 





0p 


USB 


MINI_N 





oop 


USB 


EXTD_ P 





oop 


USB 


EXTD N 





90D 


USB 


CAMERA 





0p 


USB 


CAMERA 





oop 


USB 


BT. Pp. 





90p 


USB 


BT N 





oop 


USB 


TPAD P 





oop 


USB 


TPAD N 





90D 


USB 


IR _P 





oop 


USB 


IR_N 





oop 


USB 


EXTB_ P 





90D 


USB 


EXTB _N 





0p 


USB 


T57 P 





oop 


USB 


T57_N 





90p 


USB 


EXTC _P 





90p 


USB 


EXTC N 





oop 


USB 


SDCARD 





90D 


USB 


SDCARD 





90p 


USB 


WM_P. 





phpbb bp bp bpp bb phbhp hb bbb bf bb fb fh fh 


bhp hb bbb bbb pbb PhP bbb bbb bb b fh fh 


90p 


USB 


WM_N 





USB RBT 


fo 


USB RBT 


MCP. 


USB RBIAS_ GND 





MBUS MCP _O CLK 


55 


SMBUS MCP 0 CLK 





MBUS MCP _O DAT. 


55 


SMBUS MCP 0 DATA 





MBU MC_MGMT. 1) 


55 


SMBUS _ MCP_1 CLK 





MBU MC_MGMT_SDA) 


55 


SMBUS MCP 1 DATA 





fr 
SI 
bo 
Ky 
G 
bx 


55 


HDA 


BIT CLK 





55 


HDA 


BIT CLK R 





55 


HDA 


SYNC 





55 


HDA 


SYNC_R 





55 


HDA 


RST RL 





55 


HDA 


RST_L 





55 


HDA 


SDINO 





55 


HDA 


SDIN_ CODEC 





55 


HDA 


SDOUT 





55 


HDA 


SDOUT R 





PULLDN Comp 


MCP. 


HDA PULLDN COMP 





PM _CLK32K SUSCLK R 





PM _CLK32K_ SUSCLK 





SPT 


CLK R 





SPT 


CLK 





SPI 


MOST _R 





SPT 


MOST 





SPT 


MISO 





SPT 


cso RL 





SPT 


cso 





SPT 


MLB 





SPT 


MLB 





SPT 


MLB 





SPT 


MLB 





SPT 


ALT 





SPT 


ALT 





SPT 


ALT 





SPT 


ALT 





QU00 QOD DOORUTY YO U UOTRUVOE QUUD D DUDROOVIULOUODOOVOOUUOULD DOO YUU 
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THE POSESSOR AGREES TO THE FOLLOWING: 


<Q IS Qc QO 


MCP RGMI 


I (Ethernet) 


Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


RGMII Net Properties 








MCP_MITI_COMP 


* 


=STANDARD 


7.5 MIL 


745. MIL 


=STANDARD 


=STANDARD 


=STANDARD 





ENET_MII_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





MCP_BUFO_CLK 


=3:1_SPACING 


2 





ENET_MIT 


12 MIL 





2 





88E1116R 


SOURCE: MCP73 Interface DG 


(Et 


(DG-02974-001_v01 


hernet PHY) 


), Sections 2.7.2 & 2.7.4 


Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





ENET_MDI_100D 


=100_OHM_DIFF 





=100_OHM_DIFF 


=100_OHM_DIFF 





=100_OHM_DIFF 





=100_OHM_DIFF 





=100_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





ENET_MDI 











25 MIL 





2 








SD Card 


SOURCE: MCP73 Interface DG 


(DG-02974-001_v01 


Interface Constr 


aints 


), Section 2.7.4 


ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL 


SPACING 





MCP MTT comp 


MCP MTT 


OMP 


MCP _ MIT COMP VDD 





MCP MTT comp 


MCP _MTT_ Comp 


MCP _ MIT COMP GND 





MCP _CLK25M_ BUFO 


ENET MIT 


55 


MCP BUFO CLE 


MCP _CLK25M BUFO R 





ENET MIT 


55 


MCP BUFO CLK 


RTL8211 CLK25M CKXTAL1 





ENET MIT 


55 


ENET MIT 


ENET INTR_ L 





ENET MIT 


55 


ENET MIT 


ENET MDIO 





mp 


ENET MTT 


55 


ENET MTT 


ENET MDC 





PWRDWN 1 


ENET MIT 


55 


ENET MIT 


ENET PWRDWN_L 





RXCLE 


ENET MIT 


55 


ENET MTT 


ENET CLK125M_ RXCLK 





ENET MIT 


55 


ENET MTT 


ENET CLK125M RXCLK 





ENET MIT 


55 


ENET MIT 


ENET RXD_R<3..0> 





ENET MIT 


55 


ENET MIT 


ENET RXD<0O> 





ENET MIT 


55 


ENET MIT 


ENET RXD<3..1> 





ENET MIT 


55 


ENET MIT 


ENET RX CTRL 





ENET MIT 


55 


ENET MIT 


ENET CLK125M_ TXCLK 





ENET MIT 


55 


ENET MIT 


ENET TXD<0O> 





ENET MIT 


55 


ENET MIT 


ENET TXD<3..1> 





ENET MTT 


55 


ENET MTT 


ENET TX CTRL 





ENET MIT 


55 


ENET MIT 


ENET RESET L 





0 UO00 OYOOYY URE OY YU 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





SD_55S 


=55_OHM_SE 





=55_OHM_SE 


=55_OHM_SE 





=55_OHM_SE 





=STANDARD 





=STANDARD 


Ethernet Ne 


t Properties 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 











SD_INTERFACE 





=3X_DIELECTRIC 





2 








WWW.AliSaler.com 


ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL 


SPACING 





ENET MDT 


ENET MDT 


100 


ENET MDT 


MDI_P<3..0> 





ENET MDT 


100 


ENET MDT 


MDI N<3..0> 





OY 





SD Card Net 


Properties 





ELECTRICAL_CONSTRAINT_SET 


NET_TYPE 
PHYSICAL 


SPACING 





55 


INTERE, 


SD_D<4..0> 





55 


INTERE, 


SDCONN_ DATA<4. .0> 





55 


INTERE, 


BCM57765 CR DATA<4> 





55 


INTERE, 


SD_D<7..5> 





55 


INTERE, 


SDCONN DATA<7. .5> 





55 


INTERE, 


BCM57765_ CR DATA<7. .5> 





55 


INTERE, 


SD_ CLK 





55 


INTERE, 


SD_ CLK 





55 


INTERE, 


SDCONN 





55 


INTERE, 


SD_CMD 





55 


INTERE, 


SDCONN 





55 


INTERE, 


BCM57765 CR 





QUO OOD OOD QOD 

















NOT 


ica 


SD_D<7..5> are different to 


BCM5764M/BCM57765 co-layout. 
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THE POSESSOR AGREES TO THE FOLLOWING 


I <Q SS Qc OS QO 


SMC SMBus Net 


Properties 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





1T01_DIFFPAIR 











=STANDARD 





=STANDARD 





=STANDARD 





=STANDARD 





o.1 m™ 





o.1 m™ 
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ELECTRICAL. 


NSTRAINT_SET 


PHYSICAL 


NET_TYPE 


SPACING 





seus. 


S3 


SCL 





seus. 


S3 


SDA 





sMpu: 


so 


SCL 





SsMBu: 


so 


SDA 





seus. 


so 


SCL 





SsMBu: 


oO. so 


SDA 





SsMBuy 


BSA SCL 





seus. 


BSA_SDA 





SsMpu: 


MGMT 


SCL 





sMpus. 


MGMT 


SDA 





OUOGYORYOT 














SMBus 


Charger 


Net Properties 








ELECTRICAL_C! 


NSTRAINT_SET 


PHYSICAL 


NET_TYPE 





























QU00 QY0Y 
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Misc Net Properties 


NET_TYPE 
PHYSICAL SPACING 


Power Net Properties 
NET_TYPE 
PHYSICAL SPACING 








ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





ELECTRICAL_CONSTRAINT_SET ELECTRICAL_CONSTRAINT_SET 


SENSE_1T01_55S :1_DIFFPAIR| =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR 











DRAMTHMSNS 
DRAMTHMSNS 
CPU_THERMD 

CPU THERMD 
MLBR_THMDIODE_ P 
MLBR_THMDIODE_N 
MCP THMDIODE P 
MCP _THMDIODE N 


EXTA MUXED P 
EXTA MUXED N 
LT1 P 

LT1 N 

TPAD P 

TPAD N 

TPAD CONN P 

TPAD CONN _N 


fae i: 
) 
) 
) 


D) 


gop PUTHMSNS _D THERM 1TO1 THERM 


THERM 1TO1 
THERM 1TO1 








THERM_1T01_55S 1:1_DIFFPAIR| =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR 


fae gop THERM 











DIFFPAIR I=1:1_DIFFPAIR} =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR raer 90D PU THERMD THERM. 






































lack 90p THERM 1TO1 THERM 








(uy 0p THERM 1TO1 THERM 


MCPTHMSNS_D 








(u D) 90p THERM 1TO1 THERM 











LINE-TO-LINE SPACING WEIGHT (uy Dy 90D MCP _THMDTODE THERM 1TO1 THERM 








SPACING_RULE_SET 





bbb bb hb bw 
bbb bb b&b 
bhp bb bh & 


fauk D) oop THERM 1TO1 THERM 








SENSE =1:1_SPACING 





SMC_SMS_ SDA 
SMC_SMS_ SCL 


1701 EN ISNS_ 1V5_S3_P 
1701 EN ISNS_1V5_S3_N 
1701 EN ISNS AIRPORT P 
1TO1 EN ISNS AIRPORT _N 
1701 EN ISNS CSREG_ P 
1701 EN ISNS _ CSREG _N 
1701 EN ISNS_ HDD P 

1701 EN ISNS HDD N 

1701 EN ISNS_ LCDBKLT_P 
1701 EN ISNS_ LCDBKLT_N 


EN CPUVTITSO CS _P 
CPUVTTSO CS N 
IMVP6_CS_P 
IMVP6_CS_N 
EN 1701 EN IMVP6_CS_R_P 
EN IMVP6_ CS RN 


IS. 
bo 


55 
55 


IS 
bi 


SMBUS SMC MGMT sp; EN. 
EN. 
EN. 
EM. 
EN. 
EN. 
EN. 
EM. 
EN. 
EM. 








THERM =1:1_SPACING 


IS. 
bi 
Iz 
bi 


SMBUS SMC MGMT Sct 











AUDIO =1:1_SPACING 





TCON SCL 
TCON SDA 
TCON SCL CONN 
TCON SDA CONN 


IS. 
bo 


55 
55 
55 
55 


IS 
bi 











Is. 
bi 
IS 
bi 








IS. 
bi 
Iz 
bo 











UO0U UO YYVYRUUY 


IS. 
bi 
Iz 
bi 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 














ENETCONN 25 MILS ? 








Graphics Net Properties 


NET_TYPE 
PHYSICAL SPACING 





EB 
FE 
Er 
E 
FE 
FE 
EB 
E 
5 
EB 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT ELECTRICAL_CONSTRAINT_SET 


EN 1T01 











P<1..0> 
N<1..0> 
Cc p<i1..0> 
C_N<1..0> 
FP<1.....0> 
op PLAYPORT F_N<1..0> 
PLAYPORT CH C_P 
PLAYPORT CH CN 


PLAYPORT CH P 
CH _N 


GND =STANDARD 20D PLAYPORT EN. 1TO1 EN, 











on PLAYPORT EN. 1701 EN 








MEM_POWER =STANDARD 


90D PLAYPORT EN, 1T01 EN 











90D PLAYPORT 











SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT on PLAYPORT EN 1701 














CPU _VTTSENSE P 
CPU VTTSENSE N 
EN. 1701 EN. MCPCORESO_ VSEN_ P. 
EN. MCPCORESO VSEN_N 


GND_P2MM 0.20 MM 1000 EN: 1To1 EN. 











EN. 1TO1 EN. 





PWR_P2MM 0.20 MM 1000 


























EN: 1T01 








PLAYPORT 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 SPACING_RULE_SET 


PP1IV5R1V35_S3 








(DP_EXT Mt) PLAYPORT ML P<3..0> 
PLAYPORT ML_N<3..0> 
PLAYPORT ML_C_ P<3..0> 
PLAYPORT ML_C_N<3..0> 
PLAYPORT ML _F_ P<3..0> 
PLAYPORT ML_ F_ N<3..0> 
AUX CH C_P 
AUX CH C N 





MEM_CLK GND ¥ GND_P2MM MEM_CLK MEM_POWER PWR_P2MM 


PP3V3_S5 
PP3V3_SO 
PP1V5_SO 
GND 











MEM_CMD GND GND_P2MM MEM_CMD MEM_POWER PWR_P2MM 

















MEM_CTRL GND GND_P2MM MEM_CTRL MEM_POWER PWR_P2MM 














MEM_DATA GND GND_P2MM MEM_DATA MEM_POWER PWR_P2MM 





POMCLUUMUMULULOLUMULULOLOLUL OM ULOLOLULRLOLULNLOLURUOLeLeL Oe LeLU 








PLAYPORT 








MEM_DOS GND GND_P2MM MEM_DOS MEM_POWER PWR_P2MM 


UOOUOVUN VOVUGQOUDY 


PLAYPORT 














Audio Net Properties 
NET_TYPE 
PHYSICAL SPACING 

















NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 SPACING_RULE_SET 


ELECTRICAL_CONSTRAINT_SET 








CLK_PCIE GND * GND_P2MM CLK_FSB GND GND_P2MM 


SPKRAMP_ INR_P 
SPKRAMP_ INR_N 


PKRAMP TNR DIFFPATR DL 








PCIE GND GND_P2MM CPU_COMP GND GND_P2MM DIFFPATR UDTO 








MAX98300 R_P 
MAX98300 R_N 


SATA GND GND_P2MM CPU_GTLREF GND GND_P2MM DIFFPATR UDTO 








DIFEPATR UDO 











USB GND GND_P2MM CPU_VCCSENSE GND GND_P2MM 





























CLK_PCIE SB_POWER PWR_P2MM 





SATA SB_POWER PWR_P2MM 





USB SB_POWER PWR_P2MM 








NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 SPACING_RULE_SET 





LVDS GND * GND_P2MM ENET_MDT GND GND_P2MM 



































SD CARD READER LAYOUT RELAXATIONS 


ALLOW ROUTE 
ON LAYER? 





PHYSICAL_RULE_SET MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








OVERRIDE 


SD_55S * 











OVERRIDE OVERRIDE 


=STANDARD 
OVERRIDE 








OVERRIDE 


OVERRIDE 





OVERRIDE 





OVERRIDE 








Constraint Relaxations 


ALLOW ROUTE 
ON LAYER? 


MCP Fanout 


PHYSICAL_RULE_SET LAYER 





MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





MEM_40S * 
OVERRIDE OVERRIDE 


0.09 MM 
OVERRIDE 


5.8 MM 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 





MCP_DV_COMP TOP 
OVERRIDE OVERRIDE 


o.1 MM 
OVERRIDE 


500 MIL 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 





MCP_MEM_COMP TOP 
OVERRIDE OVERRIDE 


Oo.1 MM 
OVERRIDE 


500 MIL 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 





MCP_MITI_COMP TOP 
OVERRIDE OVERRIDE 


0.1 MM 
OVERRIDE 


500 MIL 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 





MCP_USB_RBIAS TOP 
OVERRIDE OVERRIDE 


o.1 MM 
OVERRIDE 


500 MIL 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 





MCP_DV_COMP bet 
OVERRIDE OVERRIDE 


0.25 MM 
OVERRIDE 


250 MIL 


OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 
































SYNC _MASTER=T27 MLB SYNC_DATE=09/08/2009 


K16/K99 Specific Constraints 


Sane Nore rawa2 
051-8467 
Apple Inc. — 
e iE 
NOTICE OF PROPRIETARY PROPERTY: 
THE INFORMATION CONTAINED HEREIN IS THE 
PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 108 OF 110 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SFE 
IV ALL RIGHTS RESERVED 72 OF 74 


PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 





WWW.AliSaler.com 


K99 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS 
(MIL or MM) 


ALLEGRO 
VERSION 





TOP, ISL2, ISL3, ISL4, ISL5, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 





NO_TYPE, BGA 





MM 15.844, 














PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





DEFAULT 


¥ 


0.100 MM 


0.076 MM 


30 MM 


O MM 


Oo MM 





STANDARD 


Y 


=DEFAULT 


=DEFAULT 


12.7 MM 


=DEFAULT 


=DEFAULT 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





27P4_OHM_SE 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





27P4_OHM_SE 


ISL3, ISL10 


¥ 


0.250 MM 


0.250 MM 





27P4_OHM_SE 


ISL4,1SL9 


Y 


0.250 MM 


0.250 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





40_OHM_SE 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





40_OHM_SE 


TOP, BOTTOM 


0.170 MM 


0.170 MM 





40_OHM_SE Is 


3,ISL4,ISL9, 1s 


0.140 MM 


0.140 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





50_OHM_SE 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





50_OHM_SE 


TOP, BOTTOM 


0.110 MM 


0.110 MM 





50_OHM_SE Is: 


3,ISL4,ISL9, ISI 


0.090 MM 


0.090 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





55_OHM_SE 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





55_OHM_SE 


TOP, BOTTOM 


0.090 MM 


0.090 MM 





55_OHM_SE Is: 


3,ISL4,ISL9, 1s 


0.076 MM 


0.076 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





70_OHM_DIFF 


¥ 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





70_OHM_DIFF 


TOP, BOTTOM 


x 


0.175 MM 


0.175 MM 


0.130 MM 


0.130 MM 





70_OHM_DIFF 


ISL3,ISL10 


0.135 MM 


0.135 MM 


0.130 MM 


0.130 MM 





70_OHM_DIFF 








IsL4,ISL9 








0.155 MM 





0.155 MM 








0.130 MM 





0.130 MM 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





80_OHM_DIFF 


s 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





80_OHM_DIFF 


TOP, BOTTOM 


x 


0.140 MM 


0.140 MM 


0.160 MM 


0.160 MM 





80_OHM_DIFF 


ISL3,ISL10 


0.109 MM 


0.109 MM 


0.160 MM 


0.160 MM 





80_OHM_DIFF 


IsL4,ISL9 


0.125 MM 


0.125 MM 


0.160 MM 


0.160 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


AIR PRIMARY GAP 


DIFFPAIR NECK GAP 





75_OHM_DIFF 


= 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





75_OHM_DIFF 


TOP, BOTTOM 


bs 


0.160 MM 


0.160 MM 


0.160 MM 


0.160 MM 





75_OHM_DIFF 


ISL3,ISL10 


0.120 MM 


0.120 MM 


0.140 MM 


0.140 MM 





75_OHM_DIFF 


IsL4,ISL9 


0.140 MM 


0.140 MM 


0.140 MM 


0.140 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





90_OHM_DIFF 


x 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





90_OHM_DIFF 


TOP, BOTTOM 


x 


0.115 MM 


0.115 MM 


0.210 MM 


0.210 MM 





90_OHM_DIFF 


ISL3,ISL10 


0.089 MM 


0.089 MM 


0.210 MM 


0.210 MM 





90_OHM_DIFF 


ISL4,1SL9 


0.105 MM 


0.105 MM 


0.210 MM 


0.210 MM 








PHYSICAL_RULE_SE’ 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





95_OHM_DIFF 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





95_OHM_ DIFF 


TOP, BOTTOM 


¥ 


0.115 MM 


0.115 MM 


0.210 MM 


0.210 MM 





95_OHM_DIFF 


ISL3,ISL10 


0.089 MM 


0.089 MM 


0.210 MM 


0.210 MM 





95_OHM DIFF 








ISL4,1SL9 








0.105 MM 





0.105 MM 








0.210 MM 





0.210 MM 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








DEFAULT 


o.1 MM 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








STANDARD 


=DEFAULT 


2X_DIELECTRIC 


0.140 MM 








BGA_P1MM 


Oo.1 MM 


3X_DIELECTRIC 


0.210 MM 








BGA_P2MM 


0.2 MM 


4X_DIELECTRIC 


0.280 MM 








BGA_P3MM 


0.3 MM 


fl. 5X_DIELECTRIC 


0.105 








5X_DIELECTRIC 











0.350 














SPACING_RULE_SET 


LINE-TO-LINE SPACING 





1:1_SPACING 


o.1 MM 





1.5:1_SPACING 


0.15 MM 





1.8:1_SPACING 


0.18 MM 





2:1_SPACING 


0.2 MM 





2.28:1_SPACING 


0.228 MM 





2.5:1_SPACING 


0.25 MM 





3:1_SPACING 


0.3 MM 





4:1_SPACING 


0.4 MM 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





GND 


=STANDARD 





PP1V5_MEM 


=STANDARD 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





GND_P2MM 


0.2 MM 


1000 





PWR_P2MM 


0.2 MM 


1000 








SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








NB_STATIC 








=STANDARD 














PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





100_OHM_DIFF 


¥ 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





100_OHM_DIFF 


TOP, BOTTOM 


x 


0.091 MM 


0.091 MM 


0.200 MM 


0.200 MM 





100_OHM_DIFF 


ISL3,ISL10 


0.075 MM 


0.075 MM 


0.300 MM 


0.300 MM 





100_OHM_DIFF 


ISL4,1SL9 


0.085 MM 


0.085 MM 


0.200 MM 


0.200 MM 








PHYSICAL _RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





1:1_DIFFPAIR 








Y 





=STANDARD 





=STANDARD 





=STANDARD 





0.1 MM 





0.1 MM 
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1UF 0402 CAPACITOR VENDOR TABLES FOR ACOUSTICS 
SAMSUNG MURATA TAIYO YUDEN 


PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 
13880629 2 CAP, 1UF, 6.3V, 10%, 0402 ais, ash CRITICAL SS_CAP_1UF 13880628 2 CAP, 1UF, 6.3V, 10%, 0402 ey CRITICAL MU_CAP_1UF 13880630 2 CAP, 1UF, 6.3V, 10%, 0402 acetind CRITICAL TY_CAP_1UF 










































































2.2UF 0402 CAPACITOR VENDOR TABLES FOR ACOUSTICS 
SAMSUNG MURATA TAIYO YUDEN 


PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 

38S0632 10 .2UF, 6.3V, 20%, jprasscisis,cusscses,casecietoRLTICAUSS CAP_2_ 2 38S0633 10 .2UF, 6.3V, 20%, O40 2u,frssciasscise,crssciacistecrse,cifsouR L TICAUMU_CAP_2_ 2 38S0634 10 22UF, 6.3V, 20%, OA 02a hss cisss,cisss cise eisss,ciate cis cfoRITICAUTY CAP_2  2U 
38S0632 10 .2UF, 6.3V, 20%, ssa ciade apatite) eka cunapCRITICAUSS CAP 2.2 3880633 10 .2UF, 6.3V, 20%, O402s0,fr251,cr252,c125, vseesscifORITICALUMU_CAP_ 2. 2 38S0634 10 -2UF, 6.3V, 20%, OAO2s0,fsos:,c1252,c1259, 01258, wel CRITICAUTY CAP_2  2U 
38S0632 8 .2UF, 6.3V, 20%, MA Giwiennaaiede dealWoRL. LOCALS S. “CAP: 2. 2 3880633 8 22UF, 6.3V, 20%, 0402  fscocrsescises,crses cise cises,cisscfORLTICAUMU_CAP_2_ 2 38S0634 8 -2UF, 6.3V, 20%, 0402 fescopcrsercr2e,cr20,e1364,c1203,c1200,e{4O RL TICAUTY_ | _2U 
38S0632 10 .2UF, 6.3V, 20%, .fosos,cosoa,cos0s,cn90s,c000s,ca0e,cus07,cofdodk L TICATIISS CAP _2 2 38S0633 10 22UF, 6.3V, 20%, O04 020e,foso:.cosos,cos0s,cosvs,ca05,cus0¢,c000,cfahourR L TICAUMU_CAP_2_ 2 38S0634 10 © 2UF, 6.3V, 20%, O04 02r0.fs001,c2002,00900,c0204,e0005,c0906,00907,c0fohorER L TT CALS 
38S0632 10 .2UF, 6.3V, 20%, : jonscwniscuiecmrnep tor L TICAUSS CAP_2 2 38S0633 10 .2UF, 6.3V, 20%, 0402. cons,coma,cwis,cune.cwsr cohol L TICALMU_CAP_2_ 2 38S0634 10 .2UF, 6.3V, 20%, O402r0,fs0: conacws,conie,conrefhode L TICAL 
38S0632 10 .2UF, 6.3V, 20%, és jcumas.cwnse,cwar,cspour L TICALUSS CAP 2. 2 3880633 10 .2UF, 6.3V, 20%, 0402: - jones cd oRITICAUMU_CAP_2_ 2 38S0634 10 .2UF, 6.3V, 20%, 04020, joune,covnr captor L TICAL 
38S0632 10 .2UF, 6.3V, 20%, (ii tein eniienss dion. cimanriehhom LL LOCALS S. CAP: 2 2 38S0633 10 22UF, 6.3V, 20%, O40 2r,fovss.cosss,cosss,co0s,ci25,casae,con, cf oR LT ICAUMU_CAP_2_ 2 38S0634 10 2 2UF, 6.3V, 20%, OA 02n0,fss21,co922,ca022,c0924,e0025,c0926,c8007,c0f Kok LT I CALS 
38S0632 12 .2UF, 6.3V, 20%, shiats,ciats terraced cldobeaad LCATISS CAP 22 3880633 12 22UF, 6.3V, 20%, O402chosscissecise, crm cin cisn,cram,oppooR LL. LCAUMU_CAP_2_ 2 38S0634 12 © 2UF, 6.3V, 20%, OAO20u,frses,cro0s,cr207,cr200,e1201,c1202,c1292, 01,4 LoL L CALS 
38S0632 10 .2UF, 6.3V, 20%, ; wuemocencasscsafhCoR LTICAUSS CAP 2. 2 38580633 10 .2UF, 6.3V, 20%, 04020. Janos csacasefCRLTICAUMU_CAP_2_ 2 38S0634 10 .2UF, 6.3V, 20%, 04020, seasionersticuts,ans opto L TICAL 
38S0632 10 .2UF, 6.3V, 20%, joi loka ata Lenuscuss.cf CRITICAUSS CAP_2_ 2 38S0633 10 22UF, 6.3V, 20%, O402:0,fsse:,casss,crsas,crsi0,cass1,c1514,c2815,cf ho L TI CAUMU_CAP_2_ 2 38S0634 10 © 2UF, 6.3V, 20%, 04 02u0,fsse1,crs24,01525,c0520, e251, 2528, 02525, ef Kore L TT CALS 
38S0632 8 .2UF, 6.3V, 20%, epcrsss,c1sss cise, cass cass cuaafoRLTICAUSS CAP _2 2 38S0633 8 .2UF, 6.3V, 20%, 0402 frsss.cissscrsss,crssecrssocrsncussscqCRLTICAUMU_CAP_2_ 2 38S0634 8 -2UF, 6.3V, 20%, 0402 frss.crssscrses,crses,ersso,cxss.crsss,f-CR LT ICAL 
38S0632 10 .2UF, 6.3V, 20%, m os,cieso,creis,cies,creis,ahColr L TICAUSS CAP_2 2 38S0633 10 22UF, 6.3V, 20%, O40 20,frcoi.crcoscreos canoes crisaaep tor L TICAUMU_CAP_2_ 2 38S0634 10 2 2UF, 6.3V, 20%, 04 O2i,fsoo1,cre0s,cre05,casto,eres1,cre12,cre18, fp Coke L TI CALS 
3880632 10 .2UF, 6.3V, 20%, shied Lao, cres,afdodr L TICAUSS CAP 2 2 38S0633 10 .2UF, 6.3V, 20%, O04 02:0,hs jaw cin crescvesef oR LTICAUMU_CAP_2_ 2 38S0634 10 .2UF, 6.3V, 20%, 0402002. jormo, an rena. crers,cf Ook L TICAL 
38S0632 9 .2UF, 6.3V, 20%, ach e548 4 sean cunde neni ehusisetieaasied CRITICAUSS_CAP_2_2 38S0633 9 22UF, 6.3V, 20%, O40 2erfs,crsss,crcss,caese,cr6s0,c2651,006 f-CRITICALU _CAP_2_ 2 38S0634 9 s2UF, 6.3V, 20%, O40 2erefs,crcss.cress,caese,creso,cres1.caess,ca055) nF L ICAL 
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1OUF 0603 CAPACITOR VENDOR TABLES FOR ACOUSTICS 
SAMSUNG MURATA TAIYO YUDEN 


PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE CRITICAL BOM OPTION 
138S0626 CAP, 10UF, 6.3V, 20%, oe CRITICAL SS_CAP_10UF) 13880625 CAP, 10UF, 6.3V, 20%, 0603 eae CRITICAL MU_CAP_10UF| 138S0627 CAP, 10UF, 6.3V, 20%, 0603 eam CRITICAL TY_CAP_10UF} 
13880626 CAP, 10UF, 6.3V, 20%, ches j.CRITICAL SS_CAP_10UF} 13880625 CAP, 10UF, 6.3V, 20%, 0603 chess ss.fCRITICAL MU_CAP_10UF} 138S0627 CAP, 10UF, 6.3V, 20%, 0603 4 ss.e(4CRITICAUY 
138S0626 CAP, 10UF, 6.3V, 20%, fos CRITICAL SS_CAP_10UF) 13880625 CAP, 10UF, 6.3V, 20%, 0603 chuac fee CRITICAL MU_CAP_10UF} 13880627 CAP, 10UF, 6.3V, 20%, 0603. qo, of CRI ICAL, 





































































































Z2Z2UF 0603 CAPACITOR VENDOR TABLES FOR ACOUSTICS 
SAMSUNG MURATA TAIYO YUDEN 





PART NUMBER DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER DESCRIPTION REFERENCE CRITICAL BOM OPTION 
13880635 CAP, 22UF, 6.3V, 20%, sapeuuanageuny CRITICAL SS_CAP_22UF) 138S0676 CAP, 22UF, 6.3V, 20%, 0603 steepest aise CRITICAL MU_CAP_22UF 13880688 CAP, 22UF, 6.3V, 20%, 0603 saiiiegeapectnratate CRITICAU 
138S0635 CAP, 22UF, 6.3V, 20%, aa ‘ CRITICAL SS_CAP_22UF 138S0676 CAP, 22UF, 6.3V, 20%, 0603 sifctis CRITICAL MU_CAP_22UF] 138S0688 CAP, 22UF, 6.3V, 20%, 0603 eaacie CRITICAY 
13880635 CAP, 22UF, 6.3V, 20%, sty eevee Tact aetna CRITICAY SS_CAP_22UF) 138S0676 CAP, 22UF, 6.3V, 20%, 0603 ee ene CRITICAY MU_CAP_22UF} 13880688 CAP, 22UF, 6.3V, 20%, 0603 aeseunieieis vba CRI ICAL 
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